: 


Your Hard-to-Get Equipment 


may ruined constant attack acids, alkalies, fumes, 
chemicals, moisture, gases and weathering. 


Your Valuable Products 
...are subject contamination and loss whenever they are 


contact with corroded surfaces. 


Expensive Shutdowns 


loss production with costly man-hours for repairs may 
incurred unnecessarily. 


Your Profits 


Ruined equipment, contaminated products, the loss pro- 
duction and repair expense caused shutdowns mean only one 
thing reduction your profits! 

RIGHT NOW...you should investigate the economies us- 
ing Amercoat; line coatings built protect against specific 
industrial corrosion hazards. 

Our field engineers are 

heck your plant for corrosion give 


Because Calgon readily adsorbed most metals and metallic oxidés, 
Calgon controls corrosion forming protective film metal surfaces 
the water system. This Calgon insulation greatly reduces tuberculation 
and pitting, and effective for ferrous metals all values above 5.0. 
Corrosion longer problem systems utilizing Threshold 


your maintenance costs and time lost 
production are high because corrosion, 
our engineers will glad discuss your 


articular problem problems with you. 


copy our booklet, Controls Cor- 
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and economical 
installation example its effectiveness: 45,000 


the RIBBON Magnesium Anode 


for corrosion control 


Are you applying protection 
your pipelines? THEN— Don’t overlook 
the advantages Galvo-Line.® 

This magnesium ribbon provides protec- 
tion with less current than other methods 
distributing evenly along the pipe- 


particularly Not only that—but produces several 


adapted times more current per pound than other 

conventional galvanic anodes. Thus, 
soils where the current output other 
anodes low. 


AUTHORIZED DISTRIBUTORS: ANTI-CORROSION MFG. Atlanta, 
Georgia CATHODIC PROTECTION SERVICE, Houston, Texas DOWELL 
INCORPORATED, Tulsa, Oklahoma ELECTRO-RUSTPROOFING 
Belleville, STUART STEEL PROTECTION CORP., Kenilworth, 
THE VANODE CO., Pasadena, California 


THE DOW CHEMICAL COMPANY 
Magnesium Department Midland, Michigan 


New York Boston Philadelphia Atlanta Cleveland Detroit Chicago 
St. Lovis + Houston + San Francisco + Los Angeles + Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada. 


feet Galvo-Line was installed badly 
corroding sections mile bare gas line 
1948. During the four years prior this 
installation per cent the leaks occurred 
these sections. After installing Galvo- 
Line only over 200 leaks this line 
have appeared these protected sections. 
AND— LEAKS have been found over 
21% years. 

One more fact. This installation cost less than 
one half conventional anode system. 


does pay investigate Galvo-Line. 
Write Dow today for more details. 
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THIS MONTH’S COVER—These are cross 
connections being installed the Mokelumne 
Aqueducts Walnut Creek, Cal. Solution 
corrosion problems encountered 
these pipes serving the east bay cities the 
Francisco Bay area with water given 
technica! paper this issue beginning 
Page 212. 
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NORTH EAST REGION 
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4 Irving Place 
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The International Nickel 
Co., Inc. 

Wall St. 
New York 5, N. Y. 
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Naval Research Laboratory 
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Greater Boston Section 
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JOHN SWIFT, Vice-Chairman 
Arthur D. Little, Inc. 
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Cambridge 42, Mass. 


BIRD, 
The Dampney Co. 
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Metropolitan Section 
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KEMPTON ROLL, Chairman 
Lead Industries Ass’n 
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New York 17, N. Y. 
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55 Johnson St. 
Newark 5, N. J. 
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Chicago 5, Ill, 
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University of Cin. 
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American Cast Iron Pipe Co. 
2030 North 16th St. 
Birmingham, Ala. 
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Birmingham 1, Ala. 
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SOUTH CENTRAL REGION 


James E. Mavor Co, 
514M & M Bldg. 
Houston 2, Texas 


M. C. FLEMING, Chairman 
Philips Petroleum Co. 
Bartlesville, Okla. 


H. WALDRIP, Vice-Chair, 
Gulf Oil Corp. 
5311 Kirby Drive 
Houston, Texas 


T. S. MOFFATT, JR., Sec.-Treas. 
Columbia-Southern Chemical 
Corp, 
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Corpus Christi, Texas 


Central Oklahoma Section 
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5. W. Bell Telephone Co. 
105 N. Broadway 
Oklahoma City, Okla. 
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Oklahoma Natural Gas Co, 
P. O. Box 1620 
Oklahoma City, Okla. 


BRUCE OWEN, Sec.-Treas. 
5. W. Bell Telephone Co. 
405 N. Broadway 
Oklahoma City, Okla, 
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Phillips Petroleum Co. 
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Corpus Christi Section 


JOHN NEE, Chair. 
c/o Briner Paint Mfg. Co., Inc. 
3713 Agnes St, 
Corpus Christi, Texas 


CHARLES F. WARD, Vice-Chair. 
Magnolia Petroleum Co. 
Refining Dept. 

Box 1179 
Corpus Christi, Texas 


MAURICE N. EMERY, Sec.-Treas. 
Western Natural Gas Co. 
Box 4218, West End Station 
Corpus Christi, Texas 


Houston Section 
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Metal Goods Corp. 
Box 1452 
Houston, Texas 
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Humble Pipe Line Co. 
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Houston 1, Texas 
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New Orleans-Baton 
Rouge Section 
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The Texas Company 
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NACE Regional and Sectional Officers 


North Texas Section 


BILHARTZ, Chairman 
Atlantic Refining Co, 
Box 2819 
Dallas, Texas 


SPALDING, JR., Vice-Chair. 
Sun Oil Company 
Box 2880 
Dallas, Texas 


CHESNUTT, 
Southern Union Gas Co. 
1104 Burt Bidg. 

Dallas 1, Texas 


Permian Basin Section 


JOHNNY SHELTON, 
National Tank Co. 
P. O. Box 665 
Midland, Texas 


LAMAR SUDDUTH, 
Ist Vice-Chair. 
Stanolind Oil & Gas Co, 
300 W. Illinois St. 
Midland, Texas 


JAY STAFFORD, 2nd Vice-Chair. 
National Tank Co. 
P. O. Box 665 
Midland, Texas 
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Tnemec Company, Inc. 
2718 Wainut Ave. 
Odessa, Texas 
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WILLIAM B. COOK, Chairman 
Gulf Oil Corporation 
Box 701 
Port Arthur, Texas 


CHRISTOPHER MURRAY, 
Vice-Chair. 
Pure Oil Company 
P. O. Box 237 
Nederland, Texas 


CHARLES RIDENOUR, 
Sec.-Treas. 
Magnolia Petroleum Co. 
Box 3311 
Beaumont, Texas 


Shreveport Section 


TOM HOLCOMBE, Chairman 
Holcombe & Stearns, Inc. 
P. O. Box 1306 
Shreveport, La. 


MARION J. OLIVE, Vice-Chair, 
Arkansas Natural Companies 
General Engineering Dept. 
Shreveport,La. 


WM. LEVERT, Sec. 
United Gas Pipe Line Co. 
Box 1407 
Shreveport 92, La. 


JAMES SMITH, 
Interstate Oil Pipe Line Co. 
Box 1107 
Shreveport 83, La. 


Teche Section 
(Temporary Officers) 


CORDELL L. GARNER, Chair. 
P. O. Box 85 
Broussard, La. 


GUS VOGLER, Vice-Chair. 
Brance-Krachy Co., Inc. 
P. O. Box 264 
Lafayette, La, 


RUSSELL SCHUTT, Secretary 
Shell Oil Company 

Box 595 
Franklin, La. 


Tulsa Section 


HUNTER, JR., Chair. 
Service Pipe Line Co. 
Box 1979 
Tulsa, Okla. 


JACK BARRETT, Vice-Chair, 
Stanolind Oil & Gas Co. 
1136 Lewis St. 
Tulsa, Okla. 


ERNEST LIGGETT, 


Johns-Manville Sales Corp. 
1701 East 7th St. 
Tulsa Okla. 


University Houston 
Junior Section 


WM. G. BOYD, Chairman 
3401 Austin 
Houston, Texas 


JOHN A. QUINN, Vice-Chair. 
2340 W. Moffet St. 
Chicago, Illinois 
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415 Drew St. 
Houston 6, Texas 


JAMES L, RICHARDSON, Treas. 
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Houston, Texas 


WESTERN REGION 
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Long Beach Harbor Dept. 
1333 El Embarcadero 
Long Beach 2, Calif. 


SCHILLING, Chair. 
Southern Counties Gas Co. 
4818 Beck Ave, 

Bell, Calif. 


GRIZZARD, Vice-Chair. 
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811 West 7th St. 
Los Angeles, Calif. 


MISS FLORA LOMBARDO, 
Sec.-Treas. 
Amercoat Corp. 
4809 Firestone Bivd. 
South Gate, Calif. 


Los Angeles Section 


VANGSNES, Chair. 
The Vanode Co., 
117 E. Colorado Bivd, 
Pasadena, Calif. 


S. J. ARTESE, Vice-Chair. 
Shell Oil Company 
Box 728 
Wilmington,Calif. 


S. K. GALLY, Sec.-Treas. 
Southern California Gas Co. 
1061 Mar Vista Ave. 
Pasadena 6, Calif. 


Salt Lake Section 


HARRY R. BROUGH, Chairman 
Mountain Fuel Supply Co. 
South State St. 
Salt Lake City, Utah 


GEORGE HILL, Vice-Chair. 
Fuel Technology Dept. 
University of Utah 
Salt Lake City, Utah 


JOHN COX, 
Utah Oil Refining Co. 
P. O. Box 898 
Salt Lake City 10, Utah 


San Francisco Bay Area 
Section 


RICHARD TRESEDER, Chair. 
Shell Development Co. 
4560 Horton St. 
Emeryville, Calif. 


GEORGE WORKS, JR., 
Vice-Chair. 
Union Oil Company 
Oleum,Calif. 


CHARLES HANEY, 
Electric Steel Foundry 
249 First St. 
San Francisco, Calif. 


NOTICE AUTHORS 
TECHNICAL MATERIAL 
CORROSION 


The Editorial Review Committee and 
the Editor Corrosion welcome the 
submission technical articles cor- 


rosion regardless their length con- 


tent. 


Persons interested submitting ma- 
terial for publication are invited 
write for “Guide for Preparation and 
Presentation Papers,” which gives 
complete information the require- 
ments the association. 
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Here’s what you should know about LEAD 


Dependable under extremely corrosive conditions under many pressures, concentra- 
tions and temperatures lead the ideal material for handling sulphuric, sulphurous 
and chromic acids. the chemical, textile, petroleum and metallurgical industries 
wherever reliable control strongly corrosive harsh-acting materials imperative, 
lead can used safely. 

Lead can fabricated meet special conditions. Sheet lead can welded, 
“burned”, form continuous lining; can bonded another metal. Lead can 
cast, die cast pressure molded; extruded pipe other shapes; fastened 
welding, flanging bolting. Once installed, lead chemical equipment easily repaired 
with welding torch and requires annealing subsequent heat treatments. 

For complete technical assistance with your corrosive-handling problem, write 
Federated’s Corrosion Advisory Service. your service. 

For lead products, use Brand lead pipe, lead sheet, and lead fittings. 
able all standard sizes and forms through Federated’s sales offices across the country. 


AMERICAN SMELTING AND REFINING COMPANY 120 BROADWAY, NEW YORK 
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They’re Coating 
with 
Controlled 
PITT CHEM 


Moditied 


Enamel 


Pipeline crews really when they start coating with Pitt Chem Modified Enamel. 
That’s because every ton this impervious protective coating provides the same peak 
application characteristics and excellent bond the last. Pitt Chem Modified Grade 


heats faster, flows better from kettle pipe and coats more pipe per ton because 
its consistent top quality. 


basic producer, control every step production from coal finished 
plant designed exclusively for manufacturing coal tar coatings. And because 
basic, you can also depend Pittsburgh Coke Chemical for deliveries scheduled. 


More product information, technical data and field application assistance, when needed, 
are yours for the asking. 


Standard Grade Tar Base Enamel 


Modified Grade Far Base Enamel 
Plasticized Grade Tar Base Enamel 


Cold Applied Tar Base Coatings 
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CORROSION AND GAS WELL 
EQUIPMENT (Formerly Condensate 
Well Corrosion) 


BILHARTZ, Chairman 
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BUCHAN, Vice-Chairman 
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Pacific Coast. A. H. Tomkins, Jr., Chairman. 
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Sweet Oil Well Corrosion. 
Chairman. Atlantic Refining Co., 
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Sour Oil Well Corrosion. Co-chairmen: 
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Houston, Texas, and R. L. Elkins, Shell Oil 
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Metallurgy—Oil and Gas Well Equipment. 

Co-chairmen: V. V. Kendall, National Tube 

Co., Box 266, Pittsburgh, Pa., and F, A. 

rng’ Phillips Petroleum Co., Bartlesville, 
la. 


Bilhartz, 
Dallas, 


Sulfide Stress Corrosion. Treseder, Shell 
Development Co., Emeryville, Cal. 


Corrosion of Oil String Casing. Jack L. 
Battle, Humble Oil & Ref. Co., 
Box 2180, Houston, Texas 
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PROTECTION 


WALTER NOSER, Chairman 
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Houston, Texas 
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The Dow Chemical Co. 
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Houston, Texas. 


ANODES FOR USE WITH IMPRESSED 
CURRENTS 


DONALD BOND, Chairman 
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Box 2332, Houston Texas 
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263 Houston Ave. 
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MINIMUM CURRENT REQUIREMENTS 
FOR CATHODIC PROTECTION 


PEARSON, Chairman 
Sun Oil Co. 
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CORROSION PROBLEMS INVOLVED 
PROCESSING AND HANDLING 
CHEMICALS 


MARS FONTANA, Chairman 
The Ohio State University 
Columbus 10, Ohio 


SCHMIDT, Vice-Chairman 

Dow Chemical Co. 

1313 Helen St. 

Midland, Mich. 
Materials and Handling and Manufacturing 
Sulfuric Acid. C. L. Bulow, Chairman, 


Bridgeport Brass Co., 30 Grand St., Bridge- 
port, Conn, 
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TP-5E 
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(Chairmen all sub-committees listed 
below are members of the full committee) 


DIRECTORY TECHNICAL PRACTICES COMMITTEES 


TED ZAJAC, Chairman 


Shell Oil Company, 
West 50th St., 
New York, 


EX-OFFICIO MEMBERS 


MARS FONTANA 
WALTER ROGERS 
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Design Equipment for Corrosive Services. 
Sweet, Materials Engineering Div., 
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Subsurface Corrosion Alkaline Solutions. 
Schmidt, Chairman, The Dow Chemi- 
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Whitney, Monsanto Chemical Co., 1700 
Second St., St. Louis, Mo. 
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Cook, Chairman, Wyandotte Chemical Corp., 
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PROTECTIVE COATINGS 


KENNETH TATOR, Chairman 
Consulting Engineer, Montour St. 
Extension, Coraopolis, Pa. 
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Long Beach, Cal. 


Organic Coatings and Linings for Resistance 
Chemical Corrosion. Kenneth Tator, Chair- 
man. 
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D.C. 
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Woolsey Paint Color Co., 229 
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Pipe Line Coatings. (Chairman not ap- 
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Company, Tulsa, Okla. 
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Glass Linings and Vitreous Enamel, G. H. 
Chairman. 
Harvard 56th St., Cleveland Ohio. 


Metallic Coatings, (Chairman not appointed). 
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and Allied Materials. Robert R. Pierce, Chair- 
man, Pennsylvania Salt Manufacturing Co., 
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MATERIALS FOR USE HIGH TEM- 
PERATURES 


Chairman 
Director Metallurgical Research 
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KENDALL, Chairman 
National Tube Company, Frick 
Building, Pittsburgh 30, Pennsylvania 


viii 


TP-9 CORROSION INHIBITORS 
FRANKLIN WATKINS, Chair. 
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400 Sibley, 


Harvey, 


ROBERT WISE, Vice-Chair., 
National Aluminate Corp. 
6216 West 66th 
Chicago, 


TP-10 CORROSION FATIGUE 


KENDALL, Chairman 
National Tube Company, Frick 
Building, Pittsburgh 30, 


IDENTIFICATION CORROSION 
PRODUCTS 
IMHOFF, Chairman 
Research Supervisor, Chemical 
Allis-Chalmers Mfg. Co. 
Milwaukee Wis. 


TP-12 EFFECT ELECTRICAL 
CORROSION 
GLEN APPLEMAN, Chairman 
Pennsylvania Power Light 


Ninth Hamilton St. 
Allentown, Pa. 


TP-13 ANNUAL LOSSES DUE CORROSION 


ALQUIST, Chairman 
The Dow Chemical Co. 
Midland, Michigan 


TP-14 INSTRUMENTS FOR CORROSION 
MEASUREMENTS 


TP-15 CORROSION CONTROL THE 
TRANSPORTATION INDUSTRIES 


KESSLER, Chairman 
Baltimore Ohio Railroad 
Baltimore 23, Maryland 


TP-16 ELECTROLYSIS AND CORROSION 
CABLE SHEATHS 


IRWIN DIETZE, Chairman. 
Dept. Water Power, 
City Los Angeles, 


TP-16A Stray Railway Current Electrolysis. 
Fletcher, Chairman, Bell Telephone 
Co., 212 West St., Chicago 
Svetlik, Co-chairman, Northern 
Public Service Co., 5265 Hohman 
Hammond, Ind. 


Corrosion and Other 

Sheaths, Reinitz, Chairman, The 

Okonite-Callender Cable Co., Inc., 730 

Twenty-first St., Paterson, N. i. T. J. Mait- 

land, Co-chairman, American Telephone 

Co., Sixth Ave., New York 13, 


TP-16B 


TP-16C Cathodic Protection Cable Sheaths. 
Lawall, chairman, American Telephone 
Telegraph Co., 1538 Union Commerce “!2g., 
Cleveland 14, Ohio. W. J, Schreiner, co- 
chairman, Cincinnati Gas & Electric Co., 
Cincinnati 2, Ohio, 

TP-16D Tests and Surveys. Gorman, 
Robin Beach Engineers Associated, Court 
St., Brooklyn 2, N. Y, Frank E. Kulma, Co- 
chairman, Consolidated Edison Co. > New 
York, 4 Irving Place, New York 3, 


Corrosion and Protection 
Cables. Frank Kahn, Chairman, 
Electric Co., 2301 Market St., 
Pa. 


TP-16E 


TP-16F Nonmetallic Sheath Geo. H. 
Chairman, Simplex Wire Cable 


Sidney St., Cambridge 39, Mass. 


June, 
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TECHNICAL PRACTICES 
COMMITTEES’ DIRECTORY 


(Continued from Page viii) 


STANDARDIZATION PROCEDURES 
FOR MEASURING PIPE COATING 
CONDUCTANCE 
HUDDLESTON, Chairman 

Huddleston Engineering 
Bartlesville, Okla. 

TP-18 INTERNAL CORROSION FACILITIES 
FOR STORAGE AND TRANSPORTA- 
TION PETROLEUM 
SHARPE, Chairman 

Humble Pipe Line Co. 
Houston, Texas 
CORROSION DE-ICING SALTS 
KULMAN, Chairman 
Consolidated Edison Company 
Y., Inc. 
Irving Place 
New York City 


APPROVED MANUSCRIPTS 


Aluminum Alloys for Offshore Pipelines 
Wanderer and Sprowls. Galveston No. 
26. 

Corrosion Resisting Characteristics 
Modified 90:10 Cupro Nickel Alloy 
Stewart and LaQue. Galveston No. 33. 

Some Corrosion Experiences With Aluminum 
Crude Oil Lines Almont Ellis. Corpus 
Christi Regional Meeting, 1951. 

Hydrogen Evolution Method for Evaluation 
Corrosion Inhibitors for Oil Wells Willard 
Scott and Gilson Rohrback. 

Vigilance Underground. Summary Progress 
Preventing Electrochemical Corrosion 
Buried Pipe Lines Bryan Patterson, Hill, 
Hubbell Co., Cleveland, Ohio. 


WOOD-LINED STEEL PIPE 


the strength steel plus the durability 
wood corrosion-resistant piping 


INNER WOOD LINING 
internal diameters from 40” 


OUTER METAL SHELL 
wall thicknesses 5/64” 


for corrosive liquids and gases in- 
cluding Process waters, industrial waste 
liquors, acid, alkali and salt solutions, 
chemical gases, pulps and For 
and additional information, write 


MICHIGAN PIPE COMPANY 
Bay City Michigan 


1952 


Left Tank: 10-mil thickness of protective coating 
after 3 years’ service. 


after 2 years. 


Practical Pennsalt System 
Proved Plant Usage 
with PENNPAINTS 


The above photo acid storage tanks clearly illustrates the 
difference between good and poor paint maintenance programs. 
Taken Pennsalt’s Wyandotte, Mich., plant, shows part 
the results 3-year study painting programs. The method 
was developed actual painting crews and plant engineers 
not just theoretical laboratory test. 


Now Pennsalt can offer you painting system which your own 
maintenance painting crew can use...a system which pro- 
duces greater thickness coats, with fewer number coats. 
This system—using Pennsalt’s own Pennpaints—was tested 
actual plant use, against other common paint systems. 


Thicker coats, and fewer them, not only proved more 
efficient, but also more economical the long run. And when 
you realize that industry pays annual maintenance bill 
billion for painting alone, this new Pennsalt program begins 
look pretty important, doesn’t it? 


course, the subject too complex discussed detail 
here. But word from you will bring complete data you 
the run. Write: Corrosion Engineering Products Department, 
Pennsylvania Salt Manufacturing Co., Philadelphia Pa. 


Progressive Chemistry for over Century 


Right Tank: 3-mil thickness of same system failing 
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better lining 
FOR DRUMS THAT 
TAKE BEATING 


Lining drums al- 
good idea, 
but even more 
today, when 
steel shortages 
contend with. 
Perhaps you’ve 
heard about how 
Unichrome Drum 
Linings are able 
prevent corrosion 
container and subsequent contamina- 
tion contents for many products. 

But you may not have realized how 
wide range applications these linings 
really have—or how long they last. Such 
materials synthetic wetting agents and 
detergents, alcohols, vinyl latex solu- 
tions, bleaches, solvents, acids, foods and 
many other products are successfully 
resisted one the various types 
Unichrome Drum Linings. These save 
drums from the punishment long con- 
tact with the corrosives and often permit 
reuse without relining. 

you have tough packaging prob- 
lem? Write about it. 


Plastisol-clad Metals 
Last Corrosive Service 


Available metals can frequently used 
where service conditions are extremely 
corrosive they’re protected with 
Unichrome Plastisol Organosol Com- 

These are flexible coatings which resist 


chipping and abrasion and when ap- 
plied dipping spraying and baked 
350° build film thickness 3/16” 
single application. This build-up 
multiplies the protective qualites these 
vinyl-base compounds. 


COATING 
400-10 GRAY 


MEWALS 


Protective 


“101” Corrosion Problems 


Protective Coating Systems maintain equipment 
against attack many strong chemicals and corrosives 


Warnings are up. With equipment get- 
ting harder replace, corrosion losses 
have cut. And they can be, through 
the aid Ucilon Protective Coatings. 
Unlike ordinary paints, systems based 
Ucilon Coatings give enduring pro- 


tection against “hundred and one”. 


strong chemicals corrosives. using 
the recommended system for your prob- 
lem you get protection that lasts longer. 
Not only you help keep vital equip- 
ment continued service, but also re- 
duce the labor and down-time expense 
frequent painting. 


Chemical Properties Ucilon 


Ucilon Coatings contain corrosion fight- 
ing ingredients noted for their chemical 
resistance vinyl, phenolic, 
chlorinated rubber fish oil base ma- 
terials. For increased durability and 
adhesion, wash primers, primers, and 
intercoats are available where individual 
applications require them. Used sys- 
tems coatings, the various Ucilon 
Coatings form film highly resistant 
strong acids, alkalies, alcohols, salt solu- 


tions, moisture, oils and other paint- 
destroying corrosives. 


Typical Performance Records 


Ucilon Coatings used line brine stor- 
age tanks alkali plant were 
good condition after years’ remark- 
able service! 

Concrete and steel storage tanks for 
gasoline and fuel oils are being lined 
with Ucilon Coating System devised 
for these corrosives. was found best 
all linings tested giving excellent 
resistance cracking and contami- 
nation leaching. 

paper and pulp mill, using Ucilon 
Coating System wet ends Four- 
drinier machines, term the only 
material ever found withstand the 
unusually severe, corrosive conditions. 


* * * 


Send today for the CONDENSED UCILON BULLETIN the’ 
lists the 101 common corrosion problems and the 
Coating Systems that offer you lasting 
against each lowest cost. 

*Trade 


UNITED CHROMIUM, INCORPORATED 


100 East 42nd St., New York 17, N. Y. 
Waterbury 20, Conn. Detroit 20, Chicago Los Angeles 13, Calif. 


in Canada: United Chromium Limited, Toronto, Ont. 


June, 


KG 52 - 


| q 
4 
3 
q 
4 
4 


KONTOL DOES 
Prevent corrosion—by forming tightly adsorbed 
protective film the metal surfaces production 
equipment. 


Prevent production eliminating 
the frequent break-downs and equipment failures 
caused corrosion damage. 


Save being easy use, not 
complicating production procedures, helping 
keep the wells production. 


KONTOL DOES NOT 


Require elaborate application procedures— 
can pumped, lubricated dumped into the well, 
applied solid stick form. 


Require special safety safe and 
convenient use. gloves, goggles, masks, 
extraordinary precautions are required. 


Complicate ordinary production 
does not render emulsified crudes more difficult 
demulsify. does not deposit well-plugging 
precipitates. 


cheap corrosion preventive 
not necessarily economical. Safety 
handling, ease application 
and the avoidance treating 
difficulties 
precipitates are all values 
carefully considered selecting 
corrosion inhibitor. 


CORROSION INHIBITING DESALTING 


WATER DE-OILING SCALE PREVENTING PARAFFIN REMOVING 


During the installation, 
Barrett Technical Service Representative 
always available for on-the-job consulta- 
tion. He’ll help you save time and money. 
Remember: even the finest enamels must 
properly applied for proper protection. 


Throughout the 

from start finish, 

make use Barrett’s Field Manual, which 
gives detailed procedures for proper appli- 
cation—from cleaning back-filling. Yours 
for the asking. 


For better pipe protection... 
pays 


keep BARRETT the picture 


the planning stage, 
find pays call Barrett technical 
advisor. Take advantage—right from the begin- 
ning your job—of Barrett’s long years expe- 
rience protecting America’s greatest pipelines. 


Check these advantages BARRETT* COAL-TAR ENAMELS 


The right product and procedure Moisture impermeability 


Resistance extreme atmos- attack 


pheric temperatures 
High ductility flexibility Easy availability and application 


High resistance soil stresses On-the-job technical assistance 
High Dependable deliveries 


THE BARRETT DIVISION 
ALLIED CHEMICAL DYE CORPORATION 
RECTOR STREET, NEW YORK 


Canada: 
The Barrett Company, Ltd., 5551 St. Hubert St., Montreal, Quebe: 
*Reg. U. S. Pat. Off. 


June, 
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announcing 


economical 
stainless steel fitting 


for joining pipe tube 
without threading welding 


Designed reduce assembly costs and permit the use 
less expensive lighter wall tubing. 
stainless steel elbows, tees, couplings, reducers and 
adapters save you time, labor, materials and money. 


means lower installation costs! threading, 
welding, flaring other skilled assembly operations. 
Just cut length and deburr. 


fitting means lower material costs! Thin walled 
tubing can used maximum advantage. 


means economical maintenance! Downtime 
cut minimum. Assembly and disassembly become 
minutes. 


iii Yff 


means safe, leakproof connections! Synthetic 
sealing rings provide positive pressure-tight 


GET all times. 
THE FACTS 


about this amazing 


means simplified fitting Use with 
schedules 5,10, and pipe sizes without changing 
from one fitting another use with variety 
tube wall thicknesses long the remains 
the same. 


new line stain- 


less steel fittings, 
write today for 
Bulletin 


ALLOY 


LEADING PRODUCER STAINLESS STEEL FITTINGS CASTINGS 


Directors 


ASSOCIATION 
CORROSION 


non-profit, scientific and research association individuals 


President 


Ohio State University, Columbus 


Vice-President 


Gulf Oil Corporation, Houston, Texas 


and companies concerned with corrosion interested it, whose 


Treasurer 


Humble Pipe Line Company, Houston, Texas 


objects are: 


(a) promote the prevention corrosion, thereby curtailing economic 
waste and conserving natural resources. 


Past President 


Servel Inc., Evansville, Ind. 


(b) provide forums and media through which experiences with corrosion 
and its prevention may reported, discussed and published for the 
common good. 


Representing Active Membership 


NORMAN HACKERMAN ................1952-55 
University Texas, Austin 


(c) encourage special study and research determine the fundamental 
causes corrosion, and develop new improved techniques for its 
prevention. 


(d) correlate study and research corrosion problems among technical 
Day Company, Houston, Texas 
(e) promote standardization terminology, techniques, equipment and 1950-53 
design corrosion control. Shell Development Co., Emeryville, Cal. 
contribute industrial and public safety promoting the preven- 
tion corrosion cause accidents. epresenting Corporate Membership 
(g) foster cooperation between individual operators metallic plant and Aluminium Laboratories, Ltd., Kingston, Ont. Ing 
structures the joint solution common corrosion problems. 1952-55 the 
National Tube Company, Pittsburgh, Pa. 
(h) invite wide diversity membership, thereby insuring reciprocal 
benefits between industries and governmental groups well between Corp., Midland, Mich. 
individuals and corporations. the 
United States Steel Co., Vandergrift, Pa. shi 
incorporated association without capital stock, chartered under the 1950-53 
laws Texas. Its affairs are governed Board Directors, elected the The Philip Carey Mfg. Co., Cincinnati, Ohio 
general membership. Officers and elected directors are nominated nomi- 
the membership. Representing Regional Divisions 
Inquiries regarding membership, and all general correspondence should (North East) 1951-54 ad; 
directed the Executive Secretary the administrative headquarters the Consolidated Edison Co. Y., New York City 
National Association Corrosion Engineers 1061 Building, No. FRANK WHITNEY, JR.. (North Central) 1950-53 
Main Street, Houston Texas. Monsanto Chemical Co., St. Louis, Mo. 
American Cast Iron Pipe Co., Birmingham, Ala. 
James Mavor Co., Houston, Texas 
Board Harbor Commissioners, Long Beach, 
Cal. 
assc 
e 
on 
Officers, 1952-53 Directors Officio 
Ohi Committee “Co 
olumbus, Ebasco Services, Inc., New York, 
Vice-President ......... ROGERS TED ZAJAC, Chairman Technical Practices 
Committee 
Houston, Texas Shell Oil Corp., New York, 


International Nickel Co., Inc., New York City 
BALDWIN, Chairman Regional 


Committee 


Johns-Manville Sales Corp., New York, 


Houston, Texas 
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The Editorial Review Committee 


GEORGE DIEHLMAN, Chairman 
National Lead Company, New York, 


their far-reaching significance, all scientific 

technical papers offered for publication the official 
NACE magazine “Corrosion” are carefully reviewed the 
Editorial Review Committee—a subcommittee the Publi- 
cations Committee. 


present, the committee consists five members includ- 
ing the chairman. Another member will included reduce 
the work each present member and also facilitate the 
processing papers. The chairman selected from the com- 
mittee membership rotating basis and holds his office for 
one year. the conclusion his term, must retire from 
the committee. Thus one new member added the com- 
mittee each year. The Editorial Review Committee member- 
ship constituted that diversified field corrosion in- 
terests represented. Committee members usually supple- 
ment their own review efforts consulting persons who have 
specialized knowledge and experience the subject matter 
referred the papers. Where considered desirable, authors 
papers are given the benefit suggested modifications, 


inclusions. 


The authors papers, well the readers 
mutually benefit the review procedure. When paper has 
been accepted for publication, the authors have the added 
satisfaction knowing the information contained has been 
adjudged well presented and worthwhile contribution the 
fund knowledge corrosion its mitigation. Readers 
can feel secure knowing that established NACE standards 
for papers are being maintained through the review process. 


The Editorial Review Committee, any component 
association large the NACE, necessity dependent 
others within the organization order that its duties may 
satisfactorily discharged. Ivy Parker and Norman 
Hamner, the editor and managing editor respectively 
“Corrosion,” are among the many who fully cooperate our 
efforts and whose advice and guidance are invaluable. 


maintain the prestige “Corrosion” the foremost 
source published scientific and technical information 
corrosion and its mitigation, requires steady supply con- 
structive papers the Editorial Review Committee. The 
committee welcomes and always glad review voluntary 
papers corrosion matters when they are offered through 
the office the Executive Secretary NACE. Papers pre- 
sented the various symposia during the annual conference 
are one source supply the review committee. However, 
other sources papers are both desirable and necessary 
order accomplish our aim. There are large number 
worthwhile papers corrosion subjects presented before 
sectional and regional NACE groups during the course 
each year. large number these papers are never offered 
for subsequent publication “Corrosion.” Our sectional and 
regional officers can most helpful this endeavor they 
will ask the authors who address their respective groups 
provide finished copy the presented paper along with 
authorization offer for publication. All authors should 
furnished copy the for Preparation and Pres- 
entation Papers” which will most valuable them 
writing paper for “Corrosion.” Another means securing 
papers corrosion subjects would those papers which 
have been published presented outside official NACE 
circles, provided they represent subjects wide interest and 
would not normally come the attention the majority 
readers 


Through cooperative effort, the Editorial Review Com- 
mittee will continue strive for papers top quality for 
publication “Corrosion.” Ideas and suggestions are always 
welcome. 


Current members the committee, addition the chair- 
Tracy. 
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II. 


By-Laws the Inter-Society Corrosion Committee 


National Association Corrosion Engineers 
Approved Letter Ballot March 1950 


Objectives and Scope 

promote cooperation among technical societies 
working the field corrosion. 

act advisory capacity the various technical 
societies interested corrosion effort pro- 
mote progress all and avoid excessive duplication 
effort. 

3.To recommend which society proposed new 
activity might best carried out without, however, 
attempting define limit the field activity 
any society. 

4.To stimulate the publication corrosion data, 
disseminate information corrosion, and promote 
recording experience engineers and scientists 
the field and the laboratory. 

provide information pertaining the scheduling 
conferences and conventions this field. 

6.To promote the standardization definitions and 
terminology the field corrosion. 


Membership 

Any technical society working actively corrosion 
entitled appoint two delegate members this 
committee notice the Chairman the com- 
mittee and may withdraw from participation the 
affairs the committee giving similar notice 
any time. Appointed delegates need not personal 
members the N.A.C.E., but desirable that 
they should be. The term office delegate 
member shall determined the society repre- 
sents, but preferably should least two, and 
not more than six years. 

Each governmental agency formerly represented 
the American Coordinating Committee Corrosion 
may appoint one delegate this committee. 

Any other major governmental agency the United 
States Canada actively engaged the corrosion 
field cooperation with industry and with program 
and results made available the public may apply 
for representation the committee one delegate. 
There shall other members. 


Officers 

The committee shall have Chairman, Vice-Chair- 
man and Secretary. The Chairman and Vice-Chair- 
man shall elected majority letter ballot all 
delegates the even number years for term two 
years. The Chairman and Vice-Chairman shall 
from different technical societies. one society 
shall represented Chairman for more than 
one term any six-year period. 

The Chairman shall appoint nominating committee 
any three delegates not later than December 
each odd number year. This 
report its slate the Chairman the following 
January 15th that election can held 
letter ballot prior the annual meeting the 
N.A.C.E. and that the new officers can inducted 
that time not later than April 15th. The in- 
coming officers will take over their duties im- 
mediately following the meeting which they are 
inducted. 

The Executive Secretary the N.A.C.E. shall 
the Secretary the Committee, but shall not 
considered one the delegates from the N.A.C.E. 
the Secretary should unable attend meet- 
ing, one the delegates shall appointed the 
Chairman serve Acting Secretary. 


IV. Meetings 


The committee shall meet least once each year 
the call the Chairman, Preferably this should 
the time and place the annual meeting the 
The meeting held such time shall 
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VI. 


considered the annual meeting the committee. 
Otherwise the meeting held prior April 15th 
which new officers are inducted will the annual 
meeting. 


Voting 

Each delegate member shall have one vote. 

Except provided Items and this section, 
majority affirmative vote those voting regular 
meetings letter ballot shall required 
approve any motion Fifty percent the 
total number delegate members shall 
quorum regular meetings. 

These by-laws shall become effective only upon 
percent more affirmative vote the 
delegate members representing technical 
letter ballot circulated all the technical 
societies represented. Changes 
shall effected the same procedure. 

4a. Except the matter changing by-laws, 
otherwise specifically stated motion, the vote 
delegate shall considered his personal vote 
and not the vote the society represents. 
action taken ordinary motion shall 
binding upon the various 
represented this committee. 

4b. Where desired that vote represent the 
the various technical societies represented—as 
the case changes these by-laws—a special vote 
shall taken letter ballot, with the delegate, 
delegates, from each society casting single ballot 
based specific instructions secured from the 
society represented. 


Sub-Committees 

Each Chairman shall appoint the following standing 
sub-committees: 

Membership sub-committee consist any 
delegates. 

Sub-committee standard definitions and termi- 
nology. 

Sub-committee relations with foreign technical 
organizations. 

Committee shall have the power organize 
additional sub-committees carry out specific tasks 
that cannot handled well existing commit- 
tees the other societies. 

Members the standing sub-committees with the 
exception noted must delegate members 
the Inter-Society Corrosion Committee. the 
case the sub-committee Standard Definitions 
and Terminology, members need not delegate 
members the Inter-Society Corrosion Committee 
the N.A.C.E. and may permitted attend 
meetings the committee observers without vot- 
ing privileges. 

Sub-committees shall responsible the 
tee who will receive and act upon reports submitted 
them. 


Dues 

There shall dues for membership this com- 
mittee and contributions will required from the 
participating societies organizations. 


Amending By-Laws 
Proposed amendments these by-laws shall sub- 


mitted writing the Chairman with 
number copies for distribution him all 
gates least days advance the annual 
Only after approval majority those 
the annual meeting shall the proposed 
with any modifications approved the 
the same manner submitted for final 

aws. 


letter ballot provided Section these 
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Gasoline Resistant Tank 


CRANMER 


Foreword 

HIS PAPER was prepared for the Marine Indus- 

try Symposium the spring 1952 meeting 
the National Association Corrosion Engineers. 
large extent, the paper reports work sponsored 
the Ships, Department the Navy, over 
the period 1943 1951. The has been 
developed from many sources, including government 
and private laboratories, and the coatings, shipping 
and petroleum industries. Specific acknowledgment 
not given many instances, since the information 
has combined and summarized. However, the 
author would extremely remiss general ac- 
were not made, with expression 
appreciation the many who have cooperated with 
the the Navy this work. 


Review the Problem 

The transportation and storage petroleum prod- 
ucts involves many familiar corrosion problems. 
especially troublesome problem arises when refined 
products such gasoline are transported bulk 
mild steel tanks which are integral part the 
structure ship. Figure representative such 
tanks. The occurrence platforms, strength mem- 
bers and the corrugations the sides complicates the 
structure the extent that the actual internal metal 
surface about twice the area that would calcu- 
lated from outside dimensions. 

such tanks always operated completely full 
gasoline, serious corrosion would occur. However, 
after being emptied gasoline, usual ballast 
the tank with sea water. also usual use hot 
sea water jets intermittently assist removing in- 
flammable vapors and dislodge scale from the tank 
surfaces. also obvious that water may condense 
tank surfaces when the tanks are only partly full. 
Finally, fresh brackish water indeterminate pur- 
ity may used place sea water for ballast, and 
steam sometimes used for removing inflammable 
vapors. 

Table presents some data measured rates 
The source this data states that this 
tests tankers several oil companies. These data 
are average values and are very close observations 
made tanker after service for number years. 
The rates were obtained exposing four-inch square 
specimens plate conventional speci- 
men holder with the specimens themselves ver- 
tical position. The the tests were 
two years’ duration. each test, one set 
specimens was mounted near the bottom that 
continuously submerged. second set was 
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*A paper presented at the Eighth Annual Conference, National 


tae istion of Corrosion Engineers, Galveston, Texas, March 10-14, 


WALTER CRANMER—Presently group 
leader charge research protective coat- 
ings the Industrial Test Laboratory, Phila- 
delphia Naval Shipyard, Philadelphia, Pa., 
position has held since 1943. holds 
degree from Temple University, with major 
organic chemistry. has published papers 
specification, testing, and use marine paints. 


Abstract 


Rapid corrosion steel occurs cargo tanks 
Navy tankers when successive cargoes gasoline 
are carried. The corrosion results from salt water 
ballast, hot salt water jets used for gas-freezing and 
moisture, conjunction with the gasoline. 

The nature the structures such that only air 
drying paints are practicable. Search for such coatings 
began about 1943. Certain coatings were applied 
several ships about 1947. Service under operating con- 
ditions resulted the selection vinylidene 
chloride-acrylonitrile copolymer most promising. 
General use this coating certain tanks sub- 
marines began 1948. Active use tankers began 
1951. Trial tank cars was started 1950. Two 
hundred cars are now use transporting aviation 
gasoline and jet fuel. 

large number materials, including many pro- 
prietary coating systems, have been tested. Laboratory 
tests are still continuing. warranted, service trials 
are contemplated additional materials, some 
which are sufficiently promising warrant direct 
comparison the present standard under operating 


jon the problem coating undergr 


The paper will also include discussion surface 
preparation, ventilation, safety precautions and costs. 
Likewise, discussion methods other than coatings 
which have been investigated reduce this corrosion 
problem will included. 


mounted near the top the tank possible 
expose the set air, vapors and splashing. Pit- 
ting was not reported this table because the retire- 
ment tankers usually determined the average 
corrosion rate rather than pitting. Nevertheless, 
severe pitting has been reported the bottoms 
tanks carrying high sulfur crudes.” 

has been found that laboratory immersion tests 


TABLE Rates Mild Steel Tankers 


Average Penetration, ipy 


Exposure Top Bottom 
Gasoline—no 0.0107 0.0098 
Gasoline—sea water ballast............. 0.0087 0.0064 
Gasoline—brackish ballast.............. 0.0109 0.0032 
Crude oil—brackish ballast............. 0.0039 0.0013 
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Figure 1—Pictorial isometric sketch, main gasoline cargo tank. 


not correlate with observations actual corrosion 
this instance. For example, laboratory tests show 
rate 0.001 ipy for gasoline alone, 0.004-0.005 ipy 
for salt water alone, with 100 percent accel- 
eration when mild steel was exposed salt water 
blanketed with gasoline. These tests were carried out 
beakers containing both salt water and gasoline 
and not represent alternate immersion. The same 
source estimates the corrosion rate mild steel alter- 
nately immersed gasoline and salt water 
0.015 0.020 ipy, three four times the normal 
rate salt water alone. 

Actual measurements corrosion losses? 
tanker after five years gasoline service were found 
average about 0.16 inches, roughly, one-third 
the original plate thickness. This based wastage 
from two sides, and would calculate penetration 
about 0.016 ipy. 

practical approach find out how long tank 
will last this service before structural replacement 
needed. While definite answer has been ob- 
tained, most answers are the range either 5-7 
years 10-12 years. The answer must depend 
somewhat the number cargoes carried 
given time. interesting note that the prewar 
tanker carried 130 cargoes years, whereas 
more modern tankers carry the same number car- 

generally agreed that this corrosion caused 
salt water and accelerated gasoline. has been 
that this due the fact that oxygen 
six times soluble gasoline sea water. 
Therefore, sea water enters the tanks tremendous 
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reservoir oxygen available from the gasoline 
cause corrosion wherever water contact with the 
steel. 


Protective Coatings 


About 1943, this laboratory was requested inves- 
tigate the problem finding paint-like coating for 
protecting gasoline cargo tanks. immediate deci- 
sion was eliminate heat-cured finishes, since their 
proper application and curing appeared impracticable, 
Initial tests involved alternate exposure gasoline 
high aromatic content and sea water. This cycle 
was later modified include immersion hot sea 
water and exposure jet hot sea water under 
pressure, simulate commercial gas-freeing and 
cleaning practices, Early tests eliminated 
tional petroleum-resistant materials such shellac, 
nitrocellulose and alcohol soluble phenolic resins and 
indicated that the most promising materials were 
high polymers, including vinyl-, polysulphide- and 
acrylonitrile-types and combinations these types. 

hydrocarbon and sea water resistance not suffi- 
cient, since some hot cleaning operation sooner 
later encountered such coatings. Figures and 
illustrate the importance the temperature the 
hot sea water phase the test cycle. Figure 
trates coating that gave good performance 130 
degrees, poor performance 155 degrees and 175 de- 
grees Figure illustrates another coating that gave 


good performance 130 degrees and 155 degrees but 


poor performance 175 degrees Figure illus- 
trates coating showing good performance all 
three temperatures. These tests various tempera- 
tures were undertaken after early series tests 
had indicated that temperature 185 degrees 
was harmful every coating tried. (Later service 
trials have also indicated that “hot” operations con- 
tribute materially coating failure.) 

1946, laboratory screening coating materials 
had progressed the point where was possible 
recommend trial four materials under actual serv- 
ice conditions. One these materials, consisting 
solution methyl-ethyl-ketone vinylidene chlo- 
ride/acrylonitrile copolymer, was without any evi- 
dence failure after being laboratory test for 
weeks. second material, representing 
formulation suspected utilize vinyl resins was also 
without failure after weeks. third material, rep- 
resenting proprietary formulation mixed polysul- 
fide and vinyl resins had been test weeks and 
showed failure except for very slight 
fourth coating system, utilizing various coats 
butadiene-acrylonitrile copolymer with sandwich 
coat “Nylon” type polyamide resin solution was 
also without failure after weeks test. These were 
the only coatings which appeared promising 
about years testing. 


Service Trials 
the latter part 1947, one centerline main cargo 
tank Navy tanker was selected for trial 
promising coatings. 
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Figure shows the corroded con- 
dition the tank structure before 
starting coating operations. The 
first operation was clean sand 
blasting. (In this instance, wet sand 
blasting using dichromate 
hibitor during blasting and wash- 
ing down with dilute phosphoric 
acid was used. This procedure 
not since later trials 
have shown dry sand blasting 
better.) The entire tank surface 
was coated, assigning different 
areas each the three coatings 
tried. For brevity, these coatings 
are identified follows: 


Polysulfide-type proprietary coating 
understood use combination 


and polysulfide resins), 

Vinyl-type proprietary coating un- 
derstood use vinyl resins). 

Saran-type (an approximately per- 
cent solution vinylidene chloride/ 130 degrees 
acrylonitrile copolymer, 1000 centipoise 
type, methyl-ethyl-ketone). 


Figure shows area the 
tank after coating with the Poly- 
sulfide-type material. Figure 
shows the same area after being 
service for months. 

The polysulfide-type material 
ness 13.1 mils (52 measurements 
taken; minimum reading, mils; 
maximum reading, mils). This 
involved initial brush coat, fol- 
lowed three spray coats. The 
vinyl-type material was applied 
average thickness 7.4 mils 
(53 measurements minimum 
reading, mils; maximum reading, 
mils). This involved initial 
brush coat, followed five spray 
coats. The Saran-type material was 
applied average thickness 
7.1 mils (35 measurements taken; 
minimum reading, mils; max- 


imum reading, mils). This required five brush 
coats, 


Figure shows area the tank after coating 
with the vinyl-type material. Figure shows the 
area after months’ service. Figure shows 
another area the same coating after months’ 
and blistering type failure later found 
typical this coating. 

Figures and show area after coating with 
the Saran-type after months’ service. 

This service trial ended after months because 
general rearrangement cargo spaces this ship. 
During the first months this period was pos- 


sible obtain accurate log operations, 
follows: 


days carrying motor aviation gasoline. 
days carrying sea water ballast. 
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130 degrees 
Figure 3—Effect temperature failure 175 degrees 


155 degrees 
Figure 2—Effect temperature failure 155 degrees and 175 degrees 


175 degrees 


155 degrees 175 degrees 


gas-freeing operations (hot sea water jets 
about 175 degrees total time about 100 hours). 


Otherwise empty, but exposed salt air, sea water 
tank bottom and condensation. 


During the last nine months service, accurate 
information was available, except that the tank had 
been gas-freed least once. 

During the service period about one barrel scale 
and sludge had accumulated the tank. was esti- 
mated that about 100 barrels sludge and scale had 
been removed from adjacent uncoated tank 
similar use, There was evidence structural dam- 
age corrosion the coated tank. clogging 
pipes, pumps adulteration cargo the coatings 
was experienced. 

The best coating was the Saran-type. Typical fail- 
ure was moderate pinpoint rusting, with evi- 
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130 degrees 155 degrees 


Figure 4—Effect Temperature satisfactory 175 degrees 


Figure 5—Typical scaly corrosion gasoline cargo tank. 


dence deep rusting pitting. Touch-up was 
accomplished part the Saran coated area and 
was found successful. the conclusion the 
service test, areas touched-up had experienced 
months’ service and were perfect condition. 

The vinyl-type coating was found unsatisfac- 
tory. Despite some limited areas which showed early 
blistering, this coating was generally excellent 
months’ service. However, some period be- 
tween inspection made after months and later 
inspection after months, this coating failed exten- 
sively blistering with subsequent rupture blis- 
ters, and peeling. Touch-up was found unsatis- 
factory because blistering re-occurred areas where 
initial blisters had been removed and recoated. 

The polysulfide-type coating was least satisfactory 
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the three tried. Typical fail- 
ures, beginning after less than 
service involved blistering 
and peeling with eventual rust 
creepage under the coating. 

will noted that the buta- 
diene-acrylonitrile copolymer sys- 
tem with polyamide 
type) sandwich coat was not in- 
cluded this service test. This 
omission was necessary because 
the specific primer originally tested 
was not available when the sery- 
ice test was started. Considering 
the complexity this system com- 
parative the Saran-type coating, 
probable that further in- 
vestigation such system will 
made. This, course, does not 
eliminate further consideration 
butadiene-acrylonitrile type ma- 
terials. 

Simultaneous with this service 
test, material taken from the iden- 
tical batches used coating 
tank was applied panels and sub- 
jected the laboratory test upon 
which the original selection was 
based. The Saran-type material 
again showed satisfactory perform- 
However, both the vinyl- and 
polysulfide-type materials devel- 
oped the same failures later found 
the service test. complete 
explanation this discrepancy has 
been obtained. 

review this service test al- 
lows the following summation: 


175 degrees 


the coatings tested the Saran-type 
material the most satisfactory air 
drying coating for such use. 

practical properly prepare the 
metal surface and apply the coat- 
ing under actual working conditions. 

The Saran-type coating will protect 
the structure for about four years and 
touch-up four-year periods will 
probably extend the life the coating 
until other factors cause retirement 


the ship. 

coated tank will not require periodic 
pumps and similar devices will maintained mor 
easily; and cleaning and cargo changeover will 
easier. 


Since 1947, other trials these fuel-resistant 
ings have been made, follows: 
Two main cargo tanks Navy tanker, coated 
with Saran-type material, applied over dry 
blasted steel. Inspection after months’ 
showed that the coating was excellent 
tion. This ship was then inactive for period 
but has now been returned the active list. 
inspection report three years after the 
was applied stated that percent the 
was intact continuous film. 
One main cargo tank Navy tanker, coated 
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with polysulfide-type material 
applied over dry 
steel. Inspection after months’ 
service revealed that esti- 
mated percent the tank 
surface was rusty showed 
signs rust but that the tank 
structure was well preserved, es- 
pecially comparison un- 
coated 

Four main ballast tanks sub- 
marine. Coatings this instance 
were exposed only Diesel fuel 
and sea water. One tank was 
coated with the Saran-type ma- 
terial, second was coated with 
vinyl-type material, third 
with the polysulfide-type mate- 
ria! and the fourth tank was 
with proprietary mate- 
rial based alcohol soluble 
type phenolic resin. After 
months’ service, the Saran-type 
material showed only superficial 
pinpoint rusting, mainly the 
lowest three feet the tank 
where maximum contact with sea 
water encountered, The vinyl- 
type material showed extensive 
areas typical medium-to-large 
flat blisters with rusting and 
where blisters had rup- 
tured. The polysulfide-type ma- 
terial had failed blistering, 
peeling and rusting. The alcohol 
soluble phenolic 
had failed completely, with little 
coating remaining the 
tank and rusting very prevalent. 


Current Uses 

The Saran-type material cur- 
rently standard coating for Navy 
use where fuel-resistant tank lin- 
ing needed. For this purpose, 
generally applied several brush 
about 0.008 inches. pigmented 
either with titanium dioxide pro- 
vide white color, with 
orange toner provide orange 
color. The orange and white mate- 
nals are alternated during applica- 
tion successive coats. The use 
pigments mainly provide con- 
trast coats and good visi- 
during application. Results 
obtained with the pigmented mate- 
rial tanks are observed bet- 
ter than initial trials where unpig- 
material was used. This 
may due greater experience 
ter assurance that complete cover- 
age obtained with each coat. 
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Figure coated with polysulfide-type material. 
S. 
Figure 7—Area coated with polysulfide-type material after nineteen months’ service. 
Figure 8—Area coated with vinyl-type material. 
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Figure 10—Area coated with vinyl-type material after nineteen months’ 
service. Typical blistering. 


Figure 11—Area coated with Saran-type material. 
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However, laboratory tests show 
that the film improved pig- 
mentation. this connection, 
well established that the clear 
Saran-type material rapidly de- 
teriorated sunlight. However, 
with proper pigmentation, very 
weather-resistant coatings are pos- 
sible. 

This coating used gasoline 
cargo tanks tankers and certain 
ballast tanks submarines. the 
latter use the normal requirements 
are resistance Diesel fuel and 
sea water but not “hot” opera- 
tions. usual find that coated 
tanks require only minor touch-up 
after being service for periods 
about months. 

Trial the heeling and trim- 
ming tanks icebreaker ship 
during three arctic operations (17 
months’ service) gave excellent results and this use 
being extended. 

Two hundred tank cars have been coated for carry- 
ing aviation gasoline and jet fuel. Some these have 
been continuous use since July, 1950. The material 
currently specified for use tank truck refuelers 
used airfields. 


Application and Costs 

obvious that the application gasoline resist- 
ant coatings confined, sometimes irregular and 
always difficultly accessible spaces, such ships’ 
cargo tanks, not easy, fast cheap. resin has 
good hydrocarbon resistance, including resistance 
aromatic hydrocarbons, the resin per will require 
strong solvents like ketones, esters alcohols 
solvents and usually will resist even these solvents 
the extent that only solutions 
low solids content are possible. 
This means the coating must 
built proper thickness for 
protection and impermeability 
multiple coats. the same time, 
relatively large volumes 
mable and hazardous solvents 
released. addition, poor perform- 
ance can expected unless the 
steel surface thoroughly cleaned. 
sandblasting used, dust during 
the operation and removal debris 
afterward, pose problems. 

would expected, adequate 
ventilation provides the bes! an- 
swer both solvent and dust haz- 
ards. excellent reference the 
paper Munger entitled 
“Vinyl Coatings are Certain 
parts this paper are quoted, 
follows: 
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Figure 9—Area coated with vinyl-type material after nineteen 
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“The following are the few sim- 
ple rules which need observed 
for the handling vinyl other 
synthetic resin coatings enclosed 
areas, These rules are good prac- 
tice for the installation enclosed 
areas any coating where inflam- 
mable solvents are factor. 

first and most important 
ventilation. This ties directly 
the explosive limit sol- 
vents used coatings, since the 
solvent concentration does not 
reach the lower explosive limit 
there can explosion The 
concentration solvent the air 
can kept far below the lower 
limit the use proper 
This true irrespec- 
tive the flash point, since the 
flash point merely represents the 
which the particular 
solvent will evaporate sufficiently 
rapidiy reach the lower explo- 
sive 

“In order give compara- 
tively easy method figuring pos- 
sible solvent concentration air, calculated that 
were completely vaporized, there would ob- 
tained cubie feet solvent vapor for every gallon 
paint which was sprayed. From this figure can 
calculated the number cubic feet solvent sprayed 
into tank per hour. Taking this figure relation 
the volume tank area which the coating 
applied, the amount ventilation can easily calculated. 

“In our work with vinyl coatings use the figure 
percent the maximum solvent concentration 
allowable and from this have calculated the size 
blower required for various size tanks. Ventilation 
must maintained during the entire time appli- 
cation and drying following application make cer- 
tain the lower explosive limit never reached. 

“2. will noted [that] the density sol- 
vent vapor was given compared air. all cases 
you will find the solvent vapors were heavier than 
air; therefore, they would have tendency con- 
centrate the lower portion tank closed 
Structure. normal practice, therefore, that the 
suction blowers operated such way that not 
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Figure 12—Area coated with Saran-type material after nineteen months’ service. 


only the turn-over air sufficient maintain 
solvent concentration but also such way 
prevent pockets solvent vapor being concentrated 
the lower portions enclosed spaces. This can 
ordinarily accomplished sucking the air with 
suction blowers from the bottom the tank the 
circulation the air from top manholes open- 
ings down through the tank and through blowers 
and away from the application 

“3. The third point observed the use 
spark-proof and explosion-proof equipment for appli- 
cation the coating. Electrical equipment and lights 
shall explosion-proof, tools and shoes shall 
spark-proof. The use such equipment has been 
common practice the application synthetic coat- 
ings for number 

“4. All smoking, matches, fire, flames, torches 
should prohibited within feet the area where 
coatings are being applied. 

All men working enclosed areas should wear 
compressed air-type masks which supply them with 
flow clean air all times. 


GALLONS 


BARRELS 
5,000 10,000 25,000 50,000 100,000 250,000 400,000 13,500 27,000 50,000 
in 668 1,336 3,342 6,684 13,378 33,420 53,500 75,800 151,600 280,000 
Cubic feet of solvent vapor to make 1% by vol 6.68 13 33.4 66.8 133.6 334.2 535 758 1,51 2,800 
eo coating used to make 1% by vol. of 0.26 0.52 1.30 2.6 5.2 13.0 20.8 29.4 58.8 108.3 
Vapor In air. 
hanges air tank per hr. nec. keep solv. 
Recommended suction fan to keep the air far 1,000 2,000 2,000 3,000 5,000 10,000 10,000 25,000 35,000 2- 
any explosive limit (cu. feet per 25,000 
solvent fumes far below explosive 
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“In summary, the procedures insure safe appli- 
cation volatile and inflammable materials en- 
closed areas are follows: 


Adequate ventilation with solvent concentration 
the air below one percent volume. 

Circulation air all portions tank. 

Prohibition smoking, matches and flame within 
feet application. 

Use explosion-proof and spark-proof equipment. 

Adequate compressed air masks for workmen 
enclosed areas.” 


me 


The application high polymers from solvent dis- 
persions usually spraying. The technique well 
established for the coatings described this paper 
with the exception the Saran-type coating. When 
dispersed methyl-ethyl-ketone, this material not 
well suited spraying. For this reason, all applica- 
tions made the Navy until the late spring 1951 
were brush. that time, because number 
large scale jobs were authorized further efforts 
spray the material were made. Two reasonably good 
methods were found, follows: 


Using Type MBC DeVilbiss external atomiz- 
ing spray gun with number air cap and AV- 
15-AC-N fluid tip. Pressure tank should oper- 
ated with about pounds per square inch pres- 
sure the liquid coating (depending length 
and diameter hose) and pounds pressure 
the spray gun. pigmented dispersion 
the Saran-type resin methyl-ethyl-ketone, con- 
taining about percent resin and about per- 
cent titanium dioxide, can sprayed this 
method without further thinning. 


Using Type G-6 Eclipse Airbrush internal 
atomizing gun with number fluid tip 
outside diameter tip). fluid pressure 
pressure the spray gun. Thinning the compo- 
sition described above with one two quarts 
methyl-ethyl-ketone every five gallons may 
required. 


When applied brush, the Saran-type material 
should not Excessive 
brushing may soften undercoats. Actual use has dem- 
onstrated that undercoats not prob- 
lem. The resin releases solvent quickly and the de- 
posited solid resin does not redissolve easily. 

The Saran-type resin tends further polymerize 
when solutions are contact with iron. Therefore, 
solutions stored ordinary steel containers will un- 
dergo gelation. This can prevented storage 
commercially available steel paint containers lined 
with heat cured phenolic coatings resistant the 
dispersing solvent (usually methyl-ethyl-keytone). 
Good stability months has been observed 
such lined containers, and would probably extend 
beyond this period. 


Application and storage properties the Saran- 
type material are included some detail because the 
material relatively new and its use this type 
protective coating work has not been widespread. 
Other high polymer type coatings mentioned this 
paper have received more widespread attention and 
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TABLE Applying Tank Coatings 


Type Tank Cost Basis 

Submarine ballast tank......... $1700 Labor and material to clean 
stage, ventilate and coat 
actual tank (1948), 

$300 Labor and material gas-free, 


clean, ventilate and coat 200 
cars (1950). 


gallons, 10,000 barrels. stage, ventilate and coat an 
actual tank during service test 

(1947). 
Main and wing cargo tanks on | $62,141? | Labor and material to clean 
ship. Two main and four wing stage, ventilate, and coat act- 


tanks, varying from 560,000 to 
115,000 gallon capacity. Total 
capacity 1,460,000 gallons. 
Tank truck refueler............ $200-$300 from commercial 
(1951). 


ual tanks (1951). 


1 Initial service test—1947. 
2 $10,357 average per tank. 


commercial applicators are usually well 
their behavior. 

The question whether economically sound 
line gasoline other fuel tanks with coatings depends 
upon relative costs. Formerly has been thought 
would cheaper allow many such structures cor- 
rode without protection until useless and then 
along such lines must revised. There are cases where 
current replacement cost now far exceeds original esti- 
mates for financing replacement. Again, there are prob- 
ably cases where material for replacement difficult 
obtain and such instances, might advisable ap- 
ply coating now extend structure life beyond the 
originally planned date replacement. 


The cost applying these fuel-resistant coatings 
obviously will depend upon many condition 
accurate prediction can made. Major cost factor 
will labor prepare the metal and apply the coat- 
ing. Most favorable costs are obtained when consid- 
ering new equipment because metal preparation 
then easiest and allowance must included for 
time lost reason taking equipment out its 
usual profitable function. Cost information Table 
intended only reasonably reliable guide and 
cannot considered firmly established. 


emphasized that some aspects the costs 
Table may considered optimistic commercial 
sources, especially because allowance has 
made for indirect costs, such time out service 
and, lesser extent, for items such cost ven- 
tilating and sand blasting equipment. However, 
mercial coating application contractors and larger in- 
dustries interested protecting tanks and 
equipment from corrosion usually have such 
ment. 


comparison with these coating costs, one 
ship reported structural replacement costs 
after nine years service, addition, periodic de- 
scaling costs $5000 each, pump repairs 
excessive wear resulting from abrasion the 
necessity removing large accumulations 
and scale from tank bottoms and easier ing, 
cleaning and elimination cargo are 
also factors favoring the use coatings. One 
mercial estimate for repairs the tank section 
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clean service tanker after ten years service 


$200,000-$300,000. 


Other Corrosion Controlling Methods 


The author now knows method widespread 
use for controlling this corrosion other than the use 
organic coatings with the possible exception one 
instance which additives may use. recog- 
nized that coatings have certain disadvantages, such 
cost and trouble application and not repre- 
sent perfect solution the problem. present, 
however, coatings represent the only practicable 
means available and have added advantage pre- 
cargo contamination. This may special 
interest those interested bulk shipment any 
which such coatings are resistant. Table 
III gives results exposing 86-octane leaded gaso- 
line three coatings lined tanks, comparison 
storage clean, mild steel unlined tank. This 
test conducted five-gallon test tank where 
the coated area volume was 8.8. larger 
tanks this ratio would greatly reduced. For exam- 
ple, tank about 100,000 gallons capacity the 
ratio would about 0.26. practice, therefore, any 
pick-up contact with the coating would almost 
undetectable, with the possible exception the poly- 
sulfide-type coating. 

attractive idea for controlling this corrosion 
consider additives which might dissolved 
small percentage the cargo the ballast, 
both. One beaker trial sodium alkyl sulfonylamino- 
acetate was made this laboratory. this instance, 
mild panels, cleaned bright metal were used. 
One panel was partly immersed for one week gaso- 
line containing 0.5 percent the additive and during 
the next week sea water with the same amount 
additive. After twelve weeks, the panel showed rust- 
ing and pitting the liquid level, and rust discolora- 
tion above the liquid level, second panel was im- 
mersed for weekly periods sea water containing 
the additive and gasoline with additive. Rusting 
and pitting were again found the liquid level with 
some rusting above and below the liquid level. From 
this test concluded this additive would not 
suitable for controlling corrosion tanks. 


proprietary additive has indicated that 
this approach has merit only the additive present 
the fuel cargo, the ballast and the hot sea water 
injected into the tank for gas-freeing. this test, 
the proprietary additive was used the extent 
0.006 percent volume the gasoline and 0.05 per- 
cent volume the sea water ballast. Mild steel 
test coupons were installed the tank. Certain 
the test coupons were removed during the period 
jets hot sea water were being used gas-free 
the tank. Others remained the tank all times. 
the conclusion the test, was found that the addi- 
tive had protected the removable coupons. However, 
the non-removable coupon near the top the tank 
had much penetration was experienced 
comparison tank where additive was used 
and the non-removable coupon near the bottom 
the tank suffered unaccountably increased pene- 
From this and apparently from other tests 
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TABLE Coatings Gasoline During Storage 


Polysul- | Saran- Vinyl- 

COATING fide-type type type None 
Octane Rating—6 mo......... 85.4 85.7 85.8 86.0 
Octane Rating*—12 mo....... 85.8 86.2 86.1 86.3 
Residue—6 mo., mg/100 ml... . 30 4.5 7.5 3.5 
Residue*—12 mo., mg/100 ml.. 16.4 1.6 2.2 1.2 
Accelerated Gum—6 mo., mgs/ 

Accelerated Gum*—12 mo., 


SR-6 leaded fuel used. * Original gasoiine replaced by fresh gasoline 
after first six months. Figures shown for 12 months represent 6 months’ exposure 
to this fresh gasoline. 

Coated Area 
——————— = 8.8 (5 gallon test tank). = 0.26 (118,000 gallon 
Volume Volume tank). 


Coated Area 


the source this information concludes the particu- 
lar additive effective used both ballast and 
fuel but ineffective hot sea water jets are used 
for gas-freeing and further that less effective 
some river and shore waters than clean sea water. 


opinion only, the author considers additives 
this type probably would most effective tanks 
operating under such conditions always full 
nearly full liquid. generally agreed ship 
operators that corrosion less severe “full” tanks 
than tanks which are sometimes only partly full 
(“slack” tanks). 

Another approach this corrosion problem has 
been attempt the introduction dry, inert gases 
into the vapor space the tank. The author knows 
instance where this has been successful and 
considers that such method could not used where 
water ballast was encountered. 


understood attempts have been made use 
sacrificial anodes and cathodic protection. Both ap- 
pear have serious limitation unless tanks are 
full, nearly full, since protection this means 
would not projected into the vapor Fur- 
ther, the possibility hydrogen accumulation 
cathodic protection were not well controlled, said 
deterrent. 

Various inorganic coatings (such spraying lime 
the tank walls with the sea water jets during gas- 
freeing) are said ineffective. However, coating 
Portland cement tank bottoms has been report- 
good. Some early failures have been noted and 
attributed improper removal scale accumula- 
tion oxide before cementing. The author questions 
whether such coatings would flexible enough 
allow- their use the sides overhead ships’ 
tanks. 


Coatings Possible Future Interest 

About 500 coating materials have been examined 
using the laboratory test cycle described this 
paper. Certain these tests were prior service 
tests, others were concurrent with the service tests 
and still others were started after the service tests 
and are still continuing. Considering those coatings 
most thoroughly evaluated, must concluded that 
the vinylidene chloride/acrylonitrile copolymer, 1000 
centipoise type, superior all other air-drying 
coatings. This especially true when some exposure 
elevated temperatures (175 degrees may en- 
countered and such possibility seems highly probable 
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view the prevalence mild steaming, hot 
sea water gas-freeing procedures. 

Present laboratory tests indicate continuing in- 
terest types materials similar those previous- 
described and including proprietary formulations 
epichlorhydrin resins (catalyzed, air drying) poly- 
sulfide resins mixed with vinylchloride vinylidene 
chloride/acrylonitrile resins; high molecular weight 
vinyl resins; and similar solvent-resistant types. 
ideal type material for this use would water 
emulsion coating capable depositing air drying 
film having the same integrity the present solvent 
dispersed Saran-type. Such coating would elimi- 
nate much the trouble involved applying such 
coating. date, all water emulsion types tried have 
been unsatisfactory. 


Information concerning coating types presented 
with some reservation. For the greater part, this 
laboratory has tested proprietary products and has 
not been fully informed composition. While 
inevitable that broad information becomes available 
even this approach, the information should not 
interpreted being specific and not intended 
imply that material should accepted rejected 
for this use simply information class resin 
used. 


Summation 


Serious corrosion mild steel occurs when refined 
petroleum products, such gasoline are transported 
in, bulk tankers, One approach this problem 
apply organic protective coatings. program direct- 
the Industrial Test Laboratory, Philadelphia 
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Naval Shipyard, Philadelphia, Pennsylvania and 
sponsored the Bureau Ships, Department 
the Navy, has shown that coatings based vinyli- 
dene chloride/acrylonitrile copolymer are suitable for 
this purpose. These coatings dry solvent evapora- 
tion, and require clean metal surfaces and careful 
attention good safety practices during 
When multiple coats are applied total thickness 
about 0.008 inches, estimated the coatings will 
adequate for four years against the combined effect 
sea water and refined petroleum products, equiy- 
alent corrosive conditions and that touch-up inter- 
vals four years will extend the life expectancy 
the coating indefinitely. Since the coatings are air- 
drying and somewhat cheaper than various heat cured 
materials now used protect tank car interiors and 
various types equipment, recommended that 
they investigated industry for such uses 


The opinions expressed this paper are those 
author and are not necessarily the opinions 
Department the Navy. 
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lsolation Trolley Bus Negative Return 
Prevent Stray Current Corrosion 


ONVERSION street railway system trol- 
ley bus operation presents opportunity 
eliminate associated stray current effects adopting 
isolated negative return. alternative the re- 
tention rail return, which avoids investment 
negutive copper. 

this discussion the object show the advan- 
tage isolation method for eliminating stray 
current corrosion; outline the problems involved 
the isolation and show how isolation 
unmasks other problems and makes their solution 
possible. 

two Ohio Akron and Youngstown, cor- 
rosion problems incident transit system conversion 
were solved isolation the negative return from 
ground. many ways the two cases are similar. The 
Akron case discussed detail. The Youngstown 
case presented comparison with 


The Akron Story 


Metropolitan Akron city 470,000 people with 
scattered industrial areas which are surrounded 
residential sections featuring single and double unit 
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Figure 1—Akron and suburbs street railway systems 1921. 
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Abstract 


When rail transportation system converted trolley 
bus operation, there tendency continue the use 
rails for negative return. two Ohio cities—Akron and 
Youngstown—where this was done, the resultant prob- 
lems, corrosion and otherwise, finally led abandonment 
rail return and isolation the negative return from 
ground. 


The experience these cities reported from the 
standpoint two Ohio Edison Company and 
The Ohio Bell Telephone Company, whose underground 
structures were involved. This paper compares corrosion 
conditions before and after the isolation. The problems 
which arose during the conversion and those which 
became apparent after the isolation are discussed. 


dwellings. This causes the city spread over 
area 243 square miles. 

1921, Akron had streetcar system with ground- 
rail return, the extent which shown 
Figure 


The Conversion Program 


During the years 1931 1933 the majority the 
rail lines were abandoned favor automotive bus 
lines. Figure shows the extent the streetcar sys- 
tem after this conversion. 

program introduce trolley bus lines and aban- 
don the remaining streetcar lines was begun 1941 
and completed 1947, The trolley bus system has 
continued grow and now shown Figure 
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Figure 2—Akron and suburbs street railway systems 1933. 
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Figure 3—Akron and suburbs trolley bus routes 1951. 


NUMBER MANHOLES 
NUMBER TESTED 

C.% POSITIVE MANHOLES 


TESTED MANHOLES 


YEAR TESTED 
Figure 4—Routine survey test results—1928 1948. 


During the 1941-1947 period, old streetcar rails not 
use for streetcar service were removed because 
street improvement scrap drives. the present 
time practically all rails have been removed. 


Power for the trolley bus system furnished from 
rotating machinery which formerly supplied power 
the system. The positive trolley network 
sectionalized feeder areas. Overload type circuit 
breakers are provided the feeders the substa- 
tions. some locations the extremities positive 
feeders from different substations are tied together 
through automatic circuit breakers. The negative 
feeder system single grid tied solidly the nega- 
tive bus each substation and few selected loca- 
tions this negative grid mechanical disconnecting 
devices have been provided isolate sections for 
fault location. 


Corrosion Experience 


Sheaths power and telephone cables corrode un- 
seen their conduits and this corrosion sometimes 
undetected until cable failure occurs giving op- 


portunity view the corroded sheath. earlier 
indication can obtained electrical tests the 
cable sheath and its environment. Both kinds in- 
dication, failures and tests, constitute corrosion ex- 
perience. 

has been the general practice The Ohio Pell 
Telephone Company for many years make 
annual routine survey electrolysis conditions its 
underground cables. For Akron, the results these 
surveys for the period 1928 1948 are summarized 
Figure This data was compiled the basis that the 
“Percent Manholes Positive” and “Percent Man- 
holes Reversing” would indicate changes the status 
the drainage ties. For example, the improvement 
shown 1930 compared with 1929, coincided with 
readjustment drainage the downtown 

apparent from the data that deterioration 
beginning 1931 extended through 1933. During this 
period the program for replacement streetcar lines 
with automotive bus lines upset drainage 
The improvement 1934, coincident with changes 
drainage, clearly indicated. These changes included 
installation insulating joints the sheaths 
telephone cables where they enter telephone central 
office buildings order isolate the cable sheaths 
from all othr structures. Other impor- 
tant changes 1934 were the installation forced 
drainage rectifier the southern part Akron and 
readjustment the transit substation operating poten- 
tials. Conditions shown for 1942, 1945 and 1946 reflect 
the adverse effect during the program conversion 
trolley bus operation. The 1948 figures show the 
condition after the conversion program was completed 
and the negative return isolated. should noted, 
this case, that the high percentage positive man- 
holes does not have the same significance under non- 
stray conditions did under previous conditions, 
since all sheath currents are much lower magni- 
tude and drainage longer the prime consideration. 

The record Ohio Edison Company corrosion 
experience during the 1928 1938 period some- 
what obscure. During these years little attention was 
paid corrosion conditions except 
occurred. The number failures began increasing 
1937 and 1938 and 1941 considerable attention was 
being paid electrolysis conditions. Subsequent 
this, Ohio Edison and The Ohio Bell Telephone 
five six joint surveys and similar conditions were 
found the two cable systems. general the power 
cables were tending carry more stray current 
because their large diameter and thicker lead sheath 
and because these cable sheaths were tied the 
4160-volt neutral every available point, 
the communication cables were isolated from other 
structures much possible. 

Data corrosion cable failures The Ohio 
Telephone Company are not available for the 
prior 1945, but from 1945 1949, failures 
about six per year without definite trend. 


Basic Considerations 


Prior 1931, the electric power system and 
transportation system the Akron area were 
and operated single company. 1931, 
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zation put the power company and the transit com- 
pany under separate management but the Ohio Edison 
retained ownership the generating equipment. 


Thus the rotating machinery, which supplied power 
the transit system, remained use several 
the power company’s substations. The negative 
busses each machine had been connected the 
substation ground and the rails the streetcar 


system. 


The distribution system Akron 4160-volt 
wye system with grounded neutral connection. This 
4160-volt Neutral carried poles and through the 
underground system along with the phase wires. 
some places this Neutral bare copper conductor 
the underground system. completely inter- 
connected from one substation another, that 
forms copper grid over the entire area. This grid 
grounded substation groundmats, water pipes 
and ground rods. Prior 1947, was tied also 
the sireetcar rails. 


this manner, the Negative and Neutral became 
thoroughly inter-connected throughout the area and 
one the effects these ties was supplement the 
conductivity the rails, but there were several adverse 


effects. This practice exposed the power cable sheaths 
rail potentials and introduced current 
distribution transformer windings, causing over- 
heating and saturation. 


overdrained the power cables and water pipes 
near the substations, thus creating negative environ- 
ment which other substructures must become 
anodic, compete for drainage. made difficult 
readjust drainage conjunction with transit re- 
arrangements. 


When, the 1931-1933 period, several streetcar 
lines were discontinued, drainage problem was cre- 
ated that was not entirely solved the accompany- 
ing drainage changes. During this period there was 
insufficient evidence corrosion prove the need 
for extensive changes the negative grounding sys- 
tem but evidence gradually accumulated succeed- 
ing years, 

factor that weighed heavily the side deferring 
action was the fact that the transit system was still 
transition stage and the ultimate abandonment 
Streetcar lines might eliminate the problem. When 
the transit company announced trolley bus program 
1940 and proposed remove all rails the possibility 
eliminating the problem took definite shape. The 
was scheduled completed 1942 but 
wartime shortages delayed completion until 1947. 


What happened the years 1941 1947 gave 
ample evidence the difficulties involved grounded 
negative return operation trolley bus system. The 
remaining rails were used temporarily parallel 
with the negative return and corrosion increased 
markedly during this period. Field tests indicated that 


with the Negative grounded many locations the 


return circuit had from four six times the 
the ground path. This resulted the 
major portion transit current flow through the 
earth and discontinuities substructure arrange- 
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ments were encountered, severe corrosion conditions 
became evident. 

When the program was completed 1947, there 
were still locations where the cables were exposed 
stray currents. This condition was traced the inter- 
change current between the grounded Negatives 
the substations. Not until these grounds were 
removed all substations except High Street, were 
the stray current effects from normal transit opera- 
tion eliminated. 


Negative Return 


There are several schools thought regarding the 
grounding Transit systems, the four most com- 
mon 


The fully grounded system, which all substations 
are grounded and connected the rails, which 
turn are used the negative return. This the 
one most familiar the majority corrosion engi- 
neers because used most street railway oper- 
ations. Substation machinery and outside plant has 
been designed for this type operation. When 
trolley bus system uses existing streetcar rails for 
negative feeder system, these rails must kept 
intact provide good conductivity, otherwise tre- 
mendous stray currents will introduced into the 
earth. 


The systems which the negative return 
grounded only the substations. this case the 
magnitude stray current reduced sub- 
stantial amount; however, troublesome stray cur- 
rents are produced the interchange current 
between the grounds the various substations. 


The uni-grounded system, with the negative return 
and all substations except one isolated from ground. 
This removes all stray current from earth except 
during accidental grounds, and the single central 
ground serves protection ground for the 
system. 


The completely isolated system, which the en- 
tire system devoid ground contacts. This 
system which free stray current but lacks 
protection ground for the substation equipment 
insulation. 


bo 


The Akron and Youngstown systems are the 
uni-grounded type. 


Process Isolating 


The process isolation the negative was, more 
less, step-by-step procedure with each succeed- 
ing step being determined after observing the results 
obtained the preceding steps. 

The Grant Street transit line Akron first 
converted trolley bus operation was line which 
previously had been converted automotive opera- 
tion and many rails from the original streetear line 
had been removed. Because the rail was not available 
this case for use negative return, installation 
negative feeder copper was necessary. When installed, 
the negative feeder and the negative trolley were 


insulated from ground exactly the same manner 
the positive feeder and trolley. 
East Market Street, the second line converted, 


was one the two remaining streetcar lines. this 
case street improvement program was involved and 
removal the rails was very desirable. result, 
the Negative was handled the same manner 


Grant Street. 
was shortly after the installation the first two 
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trolley bus lines that considerable interchange 
current was noted over the 4160-volt neutral system 
and other grounded structures parallel with this 
Neutral. These currents were causing corrosion diffi- 
culties, particularly the downtown area, where the 
largest concentration rotating machinery 
installed. attempt was made balance out some 
these flows installing heavy ties between the 
negative feeder system and the 4160-volt Neutral 
four five places the downtown area. 

the program proceeded became apparent 
these ties between Negative and Neutral were objec- 
tionable from many standpoints, especially that 
corrosion. more desirable solution was seen 
removing all ties, thus allowing the system 
become floating system with ground connection. 

This solution was impractical because the low 
insulation level the series fields the rotating 
machines and was decided instead maintain 
single heavy ground High Street, the largest sub- 
station, which the downtown area and the 
approximate electrical center the trolley bus sys- 
tem. This connection was made through 1500 ampere 
shunt with Leeds Northrup micromax current 
recorder connected it. 

All other known connections between Negative 
and ground were removed. After this was completed, 
was discovered that the current recorder still indi- 
cated current flows what was supposed the 
only ground connection the system, which was 
definite proof that other grounds still existed. Fur- 
ther investigation confirmed this fact and two types 
ground connection were found. 

One type ground which was prevalent sub- 
stations and the transit company’s carbarn area 
consisted station equipment such relay coils, 
indicating lamps, space heaters, air compressor motors, 
lathe motors, etc., which were connected from Posi- 
tive ground. order eliminate this type 
ground, these were all reconnected from Positive 
Negative. One characteristic this type ground 
that the flow current the central ground point 
the system always from the earth and 4160-volt 
Neutral the Negative. 

The other type ground was found addi- 
tional connections between negative and ground. 
test was devised locate these remaining connec- 
tions whereby test current approximately 
amperes was forced flow out over the negative 
the unknown ground. This flow was traced 
using ladder truck and tong-type ammeter. 


After removing faults located this manner the 
Negative was energized 700 volts connecting 
one the railway motor-generators it. this 
potential was found that small amount current 
would flow, which was assumed due insulator 
leakage and wet tree grounds. this point the condi- 
tion the system was accepted satisfactory and 
further attempts improve isolation were made. 


From time time accidental grounds occur this 
system and when they do, the Leeds Northrup 
recorder tells the story. has been learned from 
experience that the direction and magnitude this 
current flow are clues the general area which the 
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accidental ground has occurred. Varying the voltage 
levels various substations will sometimes affect 
the flow current the central ground and this 
data furnishes further clues the fault 
Extensive testing was done establish these charac- 
teristics. Experience has shown nearly all cases 
that when fault occurs the negative system, 
the central ground carrying component 
current addition the fault current. This per- 
mits the use ladder truck and tong-type 
ammeter trace the flow over the negative 
network while the transit system still 
Most faults have been located this manner. 


Occasionally faults occur the positive feeder 
system such point and such manner that the 
fault current less than the load current. When this 
happens the overload protective equipment may not 
operate and high currents may flow over the under- 
ground structures and 4160-volt neutral network 
until the fault can located and cleared. 
the communication cable system from this hazard 
has been found desirable rearrange drainage cir- 
cuits and install automatic drain switch the 
downtown area drain these cables the 4160-volt 
Neutral point close the station where the cen- 
tral ground maintained. Figure schematically 
illustrates this situation. 


Results Isolation 


1947, after the isolation the Negative was 
completed, recording meters were set strategic 
locations all underground structures and 24-hour 
readings were taken potentials from structure 
earth. Typical the test results the reading ob- 
tained telephone cables the corner Exchange 
and Main Streets. shown Figure which com- 
pares the 1947 test with one made the same 
tion 1945, the stray current fluctuations had dis- 
appeared and the average potential had become 
slightly positive. general, the 1947 tests detected 
some minor fluctuations structure-to-earth poten- 
tials but these variations were not related normal 
transit operation. They were found due 
number separate sources whose influence was 
highly local nature. was apparent therefore that 
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Figure 5—Schematic diagram showing relationship 600-volt 
system other utility systems. 
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under normal operation the transit system had been 
eliminated source stray currents, leaving some 
minor problems which remained studied. 

test the effects abnormal operation the 
transit system, stray currents were introduced the 
northern and southern sections the transit area, 
operating grounded maintenance equipment 
high load currents. The magnitude the stray cur- 
rents was measured the recording meter the 
ground connection High Street Substation. 
simultaneous reading was taken the drainage cur- 
rent the automatic switch which ties the telephone 
cables the 4160-volt Neutral near High Street 
Substation. the same time cable-to-earth poten- 
tial measurement was made point near this sub- 
station. These tests, made 1952, and shown 
Figure indicate that the telephone drainage con- 
nection carries about percent the stray current 
and that the telephone cables are driven positive 
earth abnormal stray currents rate less than 
per thousand amperes. Similar effects would 
encountered the case ground fault the 
transit system. 

indicate the definite absence stray currents 
after isolation, recording meter tests were made 
1952 the ground potential each the outlying 
substations with respect the High Street Substa- 
tion ground. Telephone cable conductors were used 
extend the meter terminals the test points. 
These tests, taken with 10,000 ohms/volt meter, 
indicated total variation not more than 0.2 volt 
during normal operation. Figure shows the read- 
ings Brittain Substation 1952 compared with 
similar tests 1933 and 1921. 


Failures After Isolation 


Corrosion failures have not disappeared since the 
elimination transit stray currents. the four years 
since the isolation was completed, power cable 
failures have occurred the several downtown areas 
where numerous failures had occurred before, how- 
ever, new location the edge the downtown 
area several failures have occurred since isolation. 
This will discussed later the “Blackstone case.” 
Prior the installation the new telephone drain- 
age circuit the High Street Substation, one tele- 
phone cable failure occurred which was due transit 
current from accidental grounds. further 
cable failures this type have occurred since the 
drainage circuit went into operation. 

number other telephone and power cable fail- 
ures were experienced which were found due 


such causes miscellaneous local stray currents. 


and unfavorable duct conditions such carbona- 
ceous deposits, wet environment and differential aera- 
tion. The conditions which caused these cable failures 
are still under study are being corrected 
Systematic manner. 


Investigations Remaining Problems 


With the completion isolation, Akron became, 
non-stray area. The investigation any cor- 
problem still present, therefore, requires dif- 
methods approach than before. Three the 
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Figure 6—Cable-to-earth potential, corner Main and Exchange, before 
and after isolation. 
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Figure 7—Effect abnormal operation telephone cable drainage 
and potential: Gorge coal hauling locomotive. Kenmore welding 
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Figure 8—Brittain substation ground potential referred High street 
substation ground 1921, 1933 and 1952. 


more interesting problems which have been investi- 
gated since isolation are discussed: 

The Blackstone case had with the power 
cable failures the vicinity the Blackstone central 
office, the only telephone central office the down- 
town section. (See Figure 9.) Tests made 1948 
and 1949 revealed local stray current, some which 
was identified caused grounded battery supply 
private telephone switchboards. This source was 
eliminated the telephone company. Retest showed 
that part the area involved was improved but 
duct survey disclosed that there was anodic area 
close the Blackstone Central Office. This effect was 
traced unsuspected cofferdam surrounding the 
Blackstone building below the ground level and iso- 
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Figure 9—Blackstone Central Office and vicinity. 


lated from the building steelwork. Bonding the cen- 
tral office ground the cofferdam permitted isolating 
the central office ground from other substructures 
and prevented current from leaving the Blackstone 
building over these structures. Retest indicated that 
improvement corrosion conditions has resulted. 
further improvement found necessary, the means 
are available completely solve this case. 

The Gorge Bridge case has with telephone 
cable failures the Gorge Bridge which crosses the 
Cuyahoga River near the Gorge Electric Power Plant. 
This case long standing and one which was 
obscured the presence transit stray currents 
until isolation was accomplished. Tests after isolation 
indicate the corrosion was the result several fac- 
tors, such as: leakage current through duct joints 
the grounded bridge structure; the presence 
cinder fill near the bridge; the presence water 
ducts. 1948 water was drained from the ducts 
means additional manhole the east end 
the bridge and this did much improve the unsatis- 
factory condition. Further improvement anticipated 
proposed cathodic protection using rectifier 
the power supply source. 

The West Market Street case affects both power 
and telephone cables. The area involved residential 
and the case involves succession anodic and 
cathodic areas along heavily traveled main thor- 
oughfare. There fluctuation potentials. Tests 
indicated probability local cell condition requir- 
ing cathodic protection. The telephone company 
plans use rectifier source and distrib- 
ute the drainage all manholes means the 
aluminum sheath future Alpeth cable. The Edi- 
son Company also planning type cathodic 


The Youngstown Story 


Youngstown the history the transit and power 
systems very like that Akron. Reorganizations 
1931 resulted power systems both cities 
becoming part Ohio Edison Company. The trans- 
portation company Youngstown became 
the transportation company Akron, both being 
under the same general management. 


Akron, Ohio Edison owns the substation 
equipment. Conversion the two transit systems 
into trolley bus systems followed the same pattern 
general. 


One significant difference Youngstown was that 
certain sections the city, the trolley bus lines 
used the old rails negative feeder for time. 
Deterioration the rails the street 
ducd such severe conditions, both with respect 
corrosion and maintaining satisfactory operating 
voltage the trolley system, that negative feeders 
were installed these areas. 


After the isolation the trolley negative Akron 
was completed, the same procedure was followed 
Youngstown. This system was isolated early 1948 
and during the following summer, large joint elec- 
trolysis survey was conducted with all interested 
utilities, including several railroads, participating. 

was found during this survey that stray 
from the Youngstown transit system had been 
eliminated. However, there electric freight 
way which operates into Youngstown and stray cur- 
rents from this source were detected. Several other 
stray current problems incidental steel mill oper- 
ation were uncovered and analyzed. Some problems 
remain and these have been scheduled for further 
investigation. 


Conclusions 


Experience with isolation negative return 
Akron and Youngstown certainly shows that normal 
transit stray currents can eliminated the ground, 
thus putting end one important type corro- 
sion problem. 

has been demonstrated that the absence stray 
current, permits the study other corrosion prob- 
lems which may have been concealed the previous 
presence stray current, These conditions may also 
many cases have been rendered non-destructive 
the cathodic influence the transit stray currents. 

summary then, isolation the uni-grounded 
negative return system practical solution the 
stray current corrosion problem, although its use 
necessitates associated steps control other types 
corrosion. has also been shown that the 
negative return meets, practical way, the protec- 
tion requirements the power equipment. 


Full appreciation the advantages isolation 
requires consideration the alternatives. When rails 
are retained for negative return, they 
below the road surface where maintenance 
joints becomes impracticable. Even though 
bonding may good the outset, corrosion 
rails and bonds will gradually create 
the rails, causing heavy stray currents 
locations. More serious effects are caused mar 
made discontinuities. hard make 
realize that the buried rails cannot cut indiscrim 
inately put entrance pipe sewer. 


Retention substation grounds after rail 
creates difficult drainage problem. The 
affected the stray currents may great dis 
tance from the substation creating this current 
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drainage the substation ground becomes imprac- 
tical. Forced drainage under these conditions may 
involve currents high magnitude with rapid changes 
magnitude and direction. Coping with such condi- 
tions without adversely affecting neighboring struc- 
tures requires joint drainage self-adjusting rectifiers. 
This difficult procedure best. 

Compared with these problems, the situation encoun- 
tered where isolation the uni-ground method 
employed ideal and the problems presents are 
minor. 
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Results such outlined the above discussion 
can achieved only harmonious coordination 
the efforts all parties involved. Elimination the 
stray current problems both Akron and Youngs- 
town and the design the rearranged drainage circuits 
was greatly facilitated the wholehearted coopera- 


tion the two transit companies. 
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Figure 1—Routes aqueducts serving San Francisco Bay area. 


Interconnection Pipe Lines 
Having Various Coatings 


DAVID HENDRICKSON 


Design Factors Aqueducts 


THE DESIGN large steel aqueducts, one 

objective prolong the useful life the struc- 
tures. This involves selection protective coating 
which should insulate the steel from corrosive soils 
and also from stray direct current. must withstand 
abrasion during construction and soil stresses during 
its entire useful life. must also free from organic 
matter which will deteriorate time and impair its 
insulating value. 


DAVID HENDRICKSON—Senior Electrical En- 
gineer for the East Bay Municipal Utility Dis- 
trict Oakland, Cal., has been employed 
the district for years. For years before 
joining the district was with Pacific Gas and 
Electric Company. studied electrical engi- 
neering four years University California. 
For years corrosion problems have been 
among his principal interests. Past chairman 
San Francisco Section NACE, was Western 
Region co-chairman for the Galveston technical 


Early protective pipe coatings were felt impregnat- program. 
with either asphalt coal tar. few years this 
type coating develops cracks caused soil stresses 
well stone punctures and other mechanical rup- coated and bituminous coated steel pipe 
tures. order protect the exposed metal the the Mokelumne Aqueducts near the city 
cracks, cathodic protection usually applied pre- Creek, Contra Costa County, California. 
vent corrosion. Investigation was made this area and all other 


effort increase the life steel aqueduct cross connections the Mokelumne Aqueducts. 
concrete coating sometimes used. This coating Heavy galvanic currents were generated all cross 
will withstand soil stresses. However, very where the soil resistivity was low. Cur- 
poor insulator. Stray railway current and stray cur- rents high amperes have been encountered. 
rent from nearby cathodic stations easily aqueducts had isolated installing insu- 
through it. Concrete coated steel pipes will generate lated flange couplings. 
galvanic current when interconnected with steel 
pipe having bituminous other coatings which Description Installations 
may develop cracks holidays and expose the metal. The First Mokelumne Aqueduct was installed dur- 
This galvanic potential due the alkaline environ- ing the years 1926-1929. The Aqueduct 93.85 miles 
ment created the concrete coating the steel long including tunnels. The steel portion 81.16 
miles long. The diameter varies from inches 
The first serious trouble caused and the steel plate varies from 3-inch 
thickness. The river crossings are 


*% A paper presented at the Seventh Annual Conference, National As- 
t si Engi 3s, N York, N York, M h 13- fr 
212 


SA 
\o 
7 
4 
ste 
cre 
for 
con 
ag 
En, 
fe 
a 
con 
Val 
new 
Sec 
Het 
tion 
duc 
mad 
With 
| O SI 


June, 1952 


Abstract 


This article deals with the design concrete coated 
steel aqueducts interconnected with aqueducts with 
bituminous coating. The galvanic current generated 
interconnecting the two aqueducts with different 
coatings shown specific case. The proper 
method for isolating these aqueducts discussed 
well the results trying isolate the two pipe 
lines installing insulating joints within network 
interconnecting pipes. Test data are given forced 
drainage these incorrectly placed insulating joints 
order reverse residual galvanic currents the 
pipe network. The reason operating experience should 
not overrule recommendations based electrolysis 
investigation given. The method, developed for 
locating accidental short circuits control piping, 
conduits and other metallic connection given. 
comparison based soil resistivity made between 
the Mokelumne Aqueducts and the Hetch Hetchy 
galvanic currents generated inter- 
counection. Precautions the form soil survey 
were taken the Hetch Hetchy engineers. Insulating 
joints were installed their first aqueduct strategic 
points. Test data are given these insulated joints 
years service. Good results obtained 
recommendations based electrolysis sur- 
for the pipe coating have been well justified. 
\ccidental short circuit between the two Hetch 
Aqueducts the San Joaquin Valve House 

discovered the preliminary electrolysis survey 
the installation the Second Aqueduct. The 
some engineers that welding ma- 
grounded one aqueduct may used just 

ectively the adjacent aqueduct without ill effect 
resulted much disregard for the recommenda- 
tions made the electrolysis engineer. Recommended 
precautions are set forth the conclusion the paper. 


the foot hills the Sierra Nevada mountains the 
east side the San Francisco Bay. The underground 
portion the steel pipe has single wrap bitu- 
minous impregnated felt. (See Figure 1.) 

The Second Mokelumne Aqueduct parallels the 
First Aqueduct. The steel plate varies also from 
thickness. The maximum diam- 
eter inches I.D. The inside the steel pipe has 
spun concrete The outside the 
steel pipe has 34-inch concrete coating. This aqueduct 
was completed 

literature search did not reveal that trouble had 
been encountered elsewhere interconnecting con- 


crete coated steel pipe with bituminous coated steel, 
pipe. Inquiry was made throughout the state Cali- 


fornia and the matter was reported the national 
convention the National Association Corrosion 
Engineers St. Louis April, 1950. None the 
brought reports similar trouble. 

The City San Francisco, however, has recently 
completed second aqueduct across the San Joaquin 
Valley far Oakdale. These aqueducts are known 
Hetch Hetchy Aqueducts No. and No. This 
new aqueduct concrete coated, the same the 
Second Mokelumne Aqueduct. The First Hetch 
Hetchy Aqueduct bituminous coated. Similar gal- 
vanic currents were generated when cross connec- 
tion was made between the two Hetch Hetchy Aque- 
ducts, but lesser magnitude. Studies have been 
made these aqueducts for the purpose compar- 
the magnitude galvanic currents generated 
with those the Mokelumne Aqueducts. 

The Hetch Hetchy Aqueduct begins Early 
Intake the Tuolumne River, miles below 
Shaughnessy Dam, water from the reservoir flow- 
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ing this distance the natural riverbed. From Early 
Intake the aqueduct extends 138 miles Crystal 
Springs Reservoir San Mateo County, the Moun- 
tain, and Coast Range Tunnels accounting 
for about half the length. 

That portion the aqueduct across the San Joa- 
quin Valley known San Joaquin Pipe Line No. 
and extends miles between the Tesla Portal and 
the Oakdale Portal. The diameter varies from 
inches inches diameter. The plate thickness 
varies from 5/16-inch has bituminous 
coating, details which are given below. The pipe 
line was completed 1932. 

The Second San Joaquin Pipe Line parallels the 
First. The diameter the concrete coated steel pipe 
I.D. with concrete spun lining. The 
plate thickness the steel This steel pipe 
was installed from the San Joaquin River east the 
Oakdale Valve House. West the San Joaquin River 
the Tesla Portal lock joint concrete pipe was 
used. This concrete pipe has steel cylinder. This 
aqueduct was completed far Oakdale 


Test Data Are Taken 


The First Hetch Hetchy Aqueduct has eight insu- 
lated flanged couplings located railroad crossings 
and the San Joaquin River crossing. These various 
sections the bituminous coated aqueduct were con- 
nected means cable the new concrete coated 
aqueduct obtain test data. Current and potential 
measurements have been made and the soil resistivity 
determined for each section. These data will given 
later. 

graph current pickup and discharge shown 
Figure will noted that current discharge 
very heavy near Walnut Creek point marked 
“Leak Area.” This galvanic current was reduced 
fraction ampere the installation insu- 
lated 

Bixler the insulated joints were installed the 
cross connections instead the main aqueduct 
Walnut Creek. Valves the cross connections per- 
mitted installation insulated joints without shut- 
down the aqueducts. 

Because interconnecting pipes and conduits be- 
tween various valve structures, control building and 
pumping plant, many short circuits had cleared 
but still the current was only reduced about per- 
cent. Galvanic current, which continued flow after 
all apparent short circuits had been cleared, will 
referred residual galvanic current. 


AQUEDUCT NO! 


BITUMINOUS COATED PIPE 


WALNUT CREEK 


caoss 
CONNECTION 


Figure 2—Schematic diagram cross connections the Mokelumne 
Aqueducts showing galvanic currents generated. 
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Figure cross connections the Mokelumne Aqueducts 
Bixler. 


Ground Water Causes Current 

the Bixler area ground water just few feet 
below the surface and has low resistivity. This, 
coupled with the several concrete valve structures 
and several sections concrete coated pipe all con- 
nected the bituminous coated pipe, accounts for 
some this residual galvanic current. 

apparent that insulating flanges also should 
have been installed the main aqueduct some dis- 
tance from all these structures and the intercon- 
necting pipes the Bixler Pumping Plant. Attempts 
were made reverse this residual galvanic current 
forced drainage Aqueduct No. the point 
marked “A” Figure 

estimated from test data that about am- 
peres would have been required reverse the entire 
galvanic current this location forced drainage. 
The problem interference current drainage the 
suction and discharge piping the Bixler Pumping 
Plant made this plan impractical. Insulated joints 
were later installed and the residual galvanic current 
was reduced less than one ampere. 


Method Locating Short Circuits 

The problem quickly locating short circuits, 
caused conduits and other piping the valve 
house and appurtenant structures between the two 
aqueducts, was solved method. low 
potential about volts AC, cycle was connect- 
between the two aqueducts and the current limited 
100 amperes for test purposes. 


this method each conduit, pipe metallic con- 
nection could checked with hook-on type 
ammeter. For large pipe special design split-core 
transformer was used. Each measurement required 
few minutes only. When there are many short length 
special pipes and fittings, this method will save 
lot time. 

Test Data 

preliminary electrolysis survey has been made 
the Hetch Hetchy Aqueducts subsequent the 
installation the Second Aqueduct far east 
Oakdale. The First Hetch Hetchy Aqueduct has bitu- 
minous coating and the Second Aqueduct has con- 
crete coating. temporary connection between the 
two aqueducts was made Oakdale order trans- 
mit more water San Francisco while the remainder 
the Second Aqueduct was being constructed. 

Current measurements were made between the 
aqueducts Oakdale means cable and shunt 
before the pipe connections were installed. The cur- 
rent varied slowly back and forth between 3.0 am- 
peres and 3.7 amperes. The cycle from maximum 
minimum current was several minutes duration. 
there stray railway current this area the 
this variation has not been determined. The soil 
resistivity this area varies from 500 
ohm cm. 

Other isolated sections the First Hetch Hetchy 
Aqueduct were connected the new concrete coated 
aqueduct for the purpose obtaining test data. 
connections were made with No. AWG cable and 
shunt. The open circuit potential between the two 
aqueducts, the current flow and soil resistivity the 
various sections are listed Table 

the Mokelumne Aqueducts, however, the cur- 
rent and potential values between the aqueducts were 
much higher. The values are listed Table 

The potentials Table the Mokelumne 
Aqueducts were taken across the insulated joints. 
current values were those which flowed when me- 
tallic circuit was made with No. cable and shunt 
around the insulated joints. Part the current and 
potential values are due cathodic stations areas 
near insulated joints. 


Hazard Created Currents 
The above tabulations galvanic currents gen- 
erated between the two steel aqueducts, one with 


TABLE 
Soil Resistivity Open Circuit Current 
Location Ohm Cm Potential Amperes 
Oakdale Valve House. .| 500 to 14,460 ohm cm 242 M.V. 3.0 to 3.7 A 
Station 74.00. . 970 to 2,000 ohm cm 311 M.V. 4.24 
Station 84.19. . ..| 300 to 3,200 ohm cm 150 M.V. 2.6 A 
Station 91.67......... 200 to 1,440 ohm cm 310 M.V. 4.18 A 


TABLE 
Open Circuit 
Soil Resistivity Potential Current 

Location Ohm Cm Millivolts Ampe! a. 
Walnut Creek West... 600-1000 1000 77 
Walnut Creek East.... 200- 800 910 
| 350-1000 160 10.8 
re 1050-1550 | 380 | 17.2 
San Joaquin River West 1050-155 620 
San Joaquin River East 100- 700 1010 

—— 
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concrete coating, the other with bituminous coating, 
give some idea the hazard created when they were 
connected. obvious they had isolated 
protect exposed metal the bituminous coated aque- 
duct, This was apparent both the Hetch Hetchy 
and the Mokelumne Aqueducts. 

interest also note that appreciable 
amount galvanic current will flow among the vari- 
ous isolated sections the Hetch Hetchy Aqueducts. 
previously stated, the First Aqueduct has eight 
insulating joints which break the long line cur- 
rents. These insulating joints were tested last sum- 
mer years service. They were found still 
effective. 

When these insulated joints were short circuited 
much 2.4 amperes would flow between sections 
near the San Joaquin River. the sections where 
the resistivity high the current flow between 
sections less than one ampere. 

the Second Hetch Hetchy Aqueduct insulat- 
ing joints were installed. investigation has been 
made date determine the magnitude any long 
line currents generated between areas 
high and low soil resistivities. concrete coating 
stee! aqueduct will not prevent the generation 
long line currents. check these long line cur- 
rents made after completing the portion the 
aqueduct east Oakdale. 


Disintegration Concrete Coating 
Long Line Galvanic Currents 


conerete coating steel pipe has been assumed 
the most durable. However, some weak points 
have been discovered recently. The disintegration 
the concrete coating was discovered the Crockett 
Pipe Line after fourteen years service. Investiga- 
tion revealed that the disintegration was due long 
line galvanic currents. 

This 25-inch steel pipe with Concrete coating. 
provisions were made insulate this pipe soils 
low resistivity. The result was that long line gal- 
vanic currents were generated between soils high 
and low resistivity. 

Current discharge areas were located small val- 
leys the foot hill area the east shore San 
Francisco Bay. The first trouble encountered was 
caused only one-half ampere discharging lit- 
tle valley. This small current disintegrated the con- 
crete this resulted leaving portion the 
pipe bare. additional galvanic current was then 
generated between this bare portion and the sur- 
rounding concrete coated pipe. other words, there 
compound galvanic action composed the orig- 
inal long line current between different soil types and 
the local action the disintegrated bare sections. 
These currents are both discharging the same 
place. 

his compound galvanic action does not always 
the corrosion pits. one case area 
ten inches became thin that burst under 
approximately 120 psi. this case the 
had shut down and drained before 


repaired. Figure shows the effect this 
type corrosion. 
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Figure 4—Disintegration concrete coating the Crockett pipe line. 


this same type failure occurred large 
aqueduct with capacity million gallons per mile, 
could flood lot land. Besides the flood damage, 
repairs would difficult equipment might bog 
down the flooded area. 


Soil Surveys Are Worthwhile 

preliminary soil survey usually pays big divi- 
dends the design the aqueduct based soil 
conditions. 

The soil survey made years ago the Hetch 
Hetchy First Aqueduct has been well justified. There 
have been only five leaks which can attributed 
corrosion during these years. cathodic protec- 
tion has been used date the San Joaquin pipe 
lines. soils low resistivity the pipe had double 
wrap bituminous coating covered with wire re- 
inforced concrete coating about thick. The 
insulated joints prevented considerable long line cur- 
rents from being generated. 

Careful inspection necessary the field pre- 
vent metallic contacts between the two aqueducts 
having dissimilar coatings. During the construction 
the Second Hetch Hetchy Aqueduct accidental 
short circuit was made building steel the San 
Joaquin Valve House. Because the high resistivity 
soil between the insulated joints the valve house, 
the current generated was small magnitude. 
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the bituminous coated pipe 1.94 amperes flowed east 
from the valve house and 1.13 amperes flowed west 
from the valve house. Although this current not 
great, will disintegrate the pipe the course 
time. 

This westward current toward the river crossing. 
the pipe disintegrated under the river, the cost 
repair would run into thousands dollars. The cost 
barges, divers and clam shell dredger would run 
several hundred dollars per day. 


Carelessness Causes Short Circuits 
Sometimes these short circuits are due careless- 
ness indifference the inspectors. Some take the 
view that just because both aqueducts have low 
resistance ground that they are already short cir- 


cuited. They base this conclusion the assumption 
that because one electrode welding machine may 
grounded one aqueduct and the machine used 
just effectively the adjacent aqueduct, that both 


aqueducts are short circuited. They not consider 
the much higher voltage the welding machine com- 


Vol. 


pared the galvanic potential between the two aque- 
ducts. short their knowledge electricity just 
enough get them into trouble when dealing with 
galvanic corrosion. 

the design pipe lines the whole job should 
tailored fit the soil survey. Furthermore, inter- 
connections with other pipe lines should not made 
when there are any appreciable potential differences 
between the two. This particularly true when they 
have dissimilar coatings. They should isolated 


installing insulating joints all cross 
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Case History Involving Intergranular 
Failure Stainless Steel Heater 


WORKS* 


General Discussion 
PHENOL PLANT the Oleum Refinery 
the Union Oil Company California utilizes 
well known refining process involving phenol 
solvent for the removal asphaltic constituents 


from lube oil stocks. 
unit began operations 1939 and, insofar 
the fired heater was concerned, operated without un- 


incident until the annual shutdown 1949. 


This heater which provides all the heat required 


the process the circulation oil-phenol mix- 
ture through one the separation vessels, was tubed 
with O.D. carbon steel tubes and fittings 


the four rows tubes the preheat convec- 


tion bank and with 16-13-3 (AISI Type 316) tubes 


and fittings the lower four rows tubes the 
convection bank and the entire radiant section the 
This abrupt change corrosion resistant ma- 
terials was required because the increase corro- 
sive nature the extract-phenol mixture the high- 
temperature and increased velocity caused par- 
tial vaporization. 

Table gives the analysis typical tube. 

Figure shows the circulating flow. 

During the 1949 shutdown representative number 
tubes was inspected and the usual negligible loss 
thickness was recorded. The fittings were then 
headed and the customary hydrostatic test was 
applied. However, the pump pressure could not 
raised above pounds and was soon determined 
that the water was spraying out numerous cracks 
one the stainless steel tubes. This tube was re- 
moved from the heater and replaced with spare tube 
and another hydrostatic test was applied. This time 
two more cracked tubes were discovered. The addi- 
tional failures were not unexpected but was clearly 
time sit back and take stock the situation. For- 
tunately, other revisions were progress the re- 
finery which meant that the start this unit could 
delayed. the other hand, was highly desir- 
able, once the unit did start up, keep running 
because high losses phenol, relatively expensive 
material, occur each time operations are interrupted. 

The original failed tube was sectioned for metal- 
lurgical examination while awaiting results 
closer look was taken the operating conditions 
the 


The feed enters 490 degrees F., preheated 


aper presented at a meeting of San Francisco Bay Area Section, 
‘ional Association of Corrosion Engineers, September 12, 1951. 
n Refinery, Unien Oil Company of California, Rodeo, California. 


Abstract 


Failure number Type 316 stainless steel tubes 
fired heater phenol solvent treating plant after 
service outlined, Metallurgical investi- 
gations showed that carbide precipitation the grain 
boundaries had occurred after this length service 
temperature about 750 degrees thus sensitiz- 
ing the tubes intergranular corrosion. Inspection 
the remaining tubes the heater Probolog 
survey and fluorescent dye penetrant showed that 
approximately two-thirds the tubes while sus- 
ceptible state had not yet progressed the point 
developing cracks. 


The possibility salvaging these uncracked tubes 
for further use was investigated. Samples were heat 
treated 1600 degrees for hours. Microscopic 
examination polished and etched specimens showed 


definite agglomerization the carbides the grain 
boundaries tending break the network precipi- 


tates. Tensile and bend tests heat treated and 
welded specimens showed good results. 


This heat treatment was carried out the un- 
cracked tubes and they were re-installed the heater. 
further difficulty has been encountered after 
months service. 


the convection tubes 550 degrees and further 
heated 600 degrees and partially vaporized the 
radiant tubes. Tube wall temperatures the radiant 
bank are estimated maximum 750 degrees 
was noted that the tubes that failed, plus one 
which was discovered later, were three out four 
cases the upper tubes two tube passes. Figure 
shows the tube arrangement the heater. 
Sensitization the austenitic steels intergranu- 
lar corrosion normally occurs temperatures above 
900 degrees However, has been reported that 
prolonged exposure lower temperature would 
result sensitization and seemed feasible that this 
had occurred after 80,000 hours service about 
750 degrees. With this mind was reasonable 
postulate that the tubes had failed from intergranu- 
lar corrosion result carbide precipitation the 
grain boundaries and this was borne out the metal- 
lurgical reports which were received somewhat later. 
These reports stated that fine continuous net- 
work chromium carbide had been precipitated 
the grain boundaries and that pitting and intergranu- 
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lar cracks originating both the and sur- 
faces were found all specimens. The cracking was 
largely circumferential orientation. Figures 
through illustrate the type failure. All these 
samples were taken from tube which exhibited 
numerous cracks; however, the bend specimens 
shown Figure are free cracks which indicates 
these discontinuities were not prevalent over the en- 
tire length the tube. 

corrosive medium would required cause 
failures occur once carbide precipitation had taken 
place. Sulfur-bearing fuels would constitute source 
external corrosion and phenol plus naphthenic acid 


FIRED 
HEATER 


Figure 1—Circulating flow through the fired 
heater and high pressure separator. 


3—Section failed tube showing 
cracks penetrating tube wall. 


Figure 


ONE TWO BANKS 


Figure 2—Schematic arrangement tubes 
the heater. 


the charge would constitute the source internal 
action. 

was obvious that additional tubes the heater 
might contain cracks that testing did not reveal; 
therefore, critical inspection was required. The 
Shell Development Company offered its services and 
modified Probolog was used survey the tubes. 
This was unique application ‘of the Probolog be- 
cause familiar most only the inspection 
copper base condenser tubes small diameter. Be- 
cause austenitic stainless steels are non-magnetic 


minor changes the Probolog circuit and large 
diameter probe head permitted iis 
use inspecting the tubes. The in- 


VAPOR OUT CONVECTION SECTION strument records variations the 
CARBON 

REFLUX magnetic permeability the 
TUBES terial under test and while 

HIGH PRESSURE vance claims were made was 
hoped that cracks, incipient cracks 

and grain boundary changes migiit 

chart was run all tubes and 
TUBES the records indicated that two 


rough classifications might 
made; one which 
smooth charts were obtained point- 
ing minor defects, the other 
which wide deflections were re- 
corded suggesting cracks poten- 
tial cracking. Runs for standardiza- 
tion new and cracked tube 
aided the separation. Figure 
shows typical charts obtained. 


CRACKED 
TUBES 


Figure 4—General pitting pickled surface. 
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The tubes were then inspected 
Zyglo order bring out 
cracks that might have been missed 
visual inspection. this method 
the tubes were painted with the 
fluorescent oil which penetrates 
cracks surface discontinuities. 
The residual oil was washed from 
the tubes with water. developing 
was then blown the 
tubes draw out the penetrant 
and each tube was examined under 
near ultra-violet light. Only one 
additional cracked tube was found 
and the location the crack coin- 
cided with wide deflection the 
Probolog chart. 

facts when considered to- 
now indicated that approxi- 
mately two-thirds the stainless 
tubes while susceptible 
had not yet progressed the 
developing cracks. These 
were: 


grouping the tubes into 
and “bad” lot means 
the Probolog. 

the Zyglo survey which showed 
that only one externally cracked 
iube remained the heater. 

the heater the known cracked 
tubes with the grouping the 
Probolog charts showed definite 
pattern for comparison. The 
cracked tubes noted previously 
were the upper tubes two tube 
passes. The so-called “bad” tubes 
recorded the Probolog fell 
mostly into these same positions 
other locations the heater. 
The “good” tubes lay for the most 
part the lower convection bank 
and the lower tubes two tube 
passes the radiant bank. 


these uncracked tubes could 
salvaged for further use consider- 
able saving could made over the 
cost new replacements, Solution 
annealing followed quenching 
was the first apparent method 
accomplishing this. holding the 
tubes temperature 2150 de- 
grees for perhaps one hour all 
precipitated chromium carbides 
the grain boundaries would ex- 
pected re-dissolve the matrix. 
Quenching from this temperature 
would then fix the alloy more 
less its original state. 

There were two reasons for rejecting this plan: 
First, there was annealing furnace available the 
area that would accommodate the full length the 
tubes; and second, the re-precipitation carbides 
might occur short time. 


The suggestion was then made that the tubes could 
salvaged stabilizing heat treatment which 
the would held temperature around 


* ~@ 


Figure carbides present chain-like continuity the grain boundaries. Magnification: 


1000x Etch: 10% oxalic acid. 


1600 degrees for extended period. This opera- 
tion carried out now during manufacture auste- 
nitic stainless steel tubes intended for corrosive serv- 
ice elevated temperatures. However, this procedure 
was not followed the time the question 
were made. The purpose this treatment pre- 
cipitate carbides the grain boundaries and then 
cause the carbides agglomerate nodulize thus 
breaking the continuity the network. This treat- 
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Figure 5—Bending and flattening tests section failed tube. 
* 
] 
4 
¢ °, 


Figure 7—Showing intergranular corrosion cracks and immediately adjacent circumferential 
fracture visually apparent the tube surface. Note: Some whole grains have dropped out this 
plane surface. Magnification: 100x Etch: 10% oxalic acid. 


Figure 9—Tube specimen after 1600 degrees heat treatment. Magnification: 100x Etch: 10% 
oxalic acid. 
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BAD TUBE 


Figure charts. 


ment increases the resistance the 
material intergranular corrosion.! 


One the tubes the “good” 
category was removed from the 
heater and sections from were 
heated 1600 degrees 
temperature was maintained for 
hours one sample and hours 
another. Test strips were cut 
from these sections and subjected 
metallurgical examination. Pol- 
ished and etched specimens 100 
magnifications showed definite ag- 
glomerization the carbides the 
grain boundaries resulting 
breakdown the network continu- 
ity. This tendency was more pro- 
nounced 24-hour holding time. 
Tensile and yield strengths were 
equal the specifications for new 
material this however, 
reduction ductility was shown 
elongation. Table gives the 
results the physical tests. Speci- 
mens that were welded and then 
given the heat treatment gave simi- 
lar good results these well 
flattening and reverse bend tests. 

the basis these tests was 
decided proceed and thirty-two 
the tubes the “good” classifi- 
cation were removed from the 
representative the structure 
all these tubes prior heat 
treatment. Short stubs were welded 
the cut ends bring the tubes 
back their required lengths and 
then the tubes were heated 
furnace 1600 degrees. This tem- 
perature was maintained for 
hours. After air cooling each tube was 
straightened and tested 
1000 pounds per square inch. 

These tubes were installed 
radiant banks the heater. 

Sixteen tubes were still required 
the lower part the convection 
bank. The low corrosion rates 
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TABLE Test Results 


Specimen Welded ASTM A-271-47 
and Stabilized Minimum 
24 Hours at 1600 °F. Requirements* 
Yield Point, psi..... 40,180 30,000 
Ultimate Strength, psi.......... 85,120 75,000 
Elongation, Percent in 2 Inches . 38.25 35 
Reduction of Area, Percent..... 


* This specification covers Types 304, 321 and 347 but not Type 316. 


served the carbon steel tubes the upper part 
the convection bank led predict that carbon 
would satisfactory the lower part. How- 
ever, the return fittings the lower bank were 
steel match the expansion and corrosion- 
resistant characteristics the original tubes. was 
known that serious roll leaks would develop carbon 
tubes were rolled into stainless steel fittings due 
the much higher expansion co-efficient the 
steel. This difficulty was overcome weld- 
ing stainless steel stubs onto each end the carbon 
tubes thus providing rolled joint similar 
materials. 

may question the advisability welding these 
dissimilar materials and then exposing the junction 
the temperatures fired heater. Undoubtedly, 
stresses considerable magnitude are devel- 
however, fairly common refinery practice 
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NACE Requirements Acceptance and 
Publication Papers 


(Quoted from “Guide for the Preparation and Presentation of 
Papers.’ National Association of Corrosion Engineers, 1061 M & M 


These instructions and suggestions govern preparation papers for 
publication CORROSION, and for presentation meetings the 
National Association Corrosion Engineers. Papers may sub- 
mitted for consideration without invitation. 


Papers submitted are subject the publication rules and policies NACE until released, unless withdrawn 
the author prior presentation publication. Papers shall not rewrite material presented elsewhere. 
The same material shall not rewritten for presentation printing elsewhere, except that some cases 
article may rewritten and pointed toward particular industry without coming under this restriction. After 
publication CORROSION, the policy the Association give permission reproduce CORROSION 
articles verbatim. Such permission shall requested writing. Full credit must given NACE the original 


employ austenitic rod when stubbing ends 
ferritic heater tubes. 

The heater was returned service and has been 
operation months the time this report. 
Shutdown inspections were held after ten months and 
months which times all the tubes were meas- 
ured for corrosion loss and were visually inspected. 
irregularities were detected the stainless steel 
tubes. measured corrosion rate approximately 
IPY the tubes the lower convection bank in- 
dicates that the choice carbon steel here was justi- 


Conclusions 


The shutdown inspections and the continued un- 
eventful operation the heater point success 
the treatment performed. These tubes have now 
served for months after carbide precipitation was 
detected result ten years service and yet 
failures the stabilized tubes have been encoun- 
tered. interesting note that for the past two 
years the unit has been operating naphthenic- 
base stock which more corrosive than the stock 
run previously. 


Reference 


Metals Handbook. American Society for Metals, 
1948, 551. 
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The Mechanism Knife-Line Attack Welded 
Type 347 Stainless Steel. Holzworth, 
Beck and Fontana. Corrosion, Vol. 
No. 12, 441-449 (1951) Dec. 


Discussion Heger, United States Steel Co., 
Pittsburgh, Pa.: 


Holzworth, Beck and Fontana demon- 
strate quite conclusively that the use 1200° 
stress relieving temperature for welded Type 347 
will cause this material become susceptible knife 
line corrosion. Unfortunately, however, the authors 
not indicate the stress relieving temperature that 
should used for fabricated and welded articles 
Type 347. 

Actually, many stainless steel producers and con- 
sumers claim that stress relieving the austenitic 
stainless steels not necessary. They argue that 
these steels are inherently tough and ductile and thus 
not require stress relieving treatment. These 
arguments are logical and are given further support 
the authors’ evidence that stress relief welded 
Type 347 1200° detrimental corrosion re- 
sistance. However, for many applications, particu- 
larly those that involve exposure environments 
that would cause stress corrosion cracking, stress 
relieving the austenitic stainless steels neces- 
sary requirement freedom from stress corrosion 
cracking desired. 

The authors’ data presented Table indicate 
that freedom from knife line corrosion can expect- 
the stress relieving temperature 1650° 
Moreover, Scheil’s' results published 1947, indicate 
that this temperature also relieves sufficient amount 
stresses that freedom from stress corrosion can 
expected. For these reasons, should empha- 
sized that only when low stress relieving tempera- 
tures are employed does welded Type 347 become 
susceptible knife line corrosion. When the stress 
relieving temperature for adequate time above 
1600° F., stresses are relieved and the danger from 
knife line corrosion eliminated. 


Journal, Welding Research Supplement, September, 1947, 
pages 530s-538s. 


Fontana: 


The authors appreciate Mr. Heger’s comments re- 
garding knife-line attack welded Type 347 stainless 
steel and are grateful for this opportunity present 
additional data which hoped will answer some 
the questions left hanging the time the paper 
was written. 

The range stress relieving temperatures which 
knife-line attack occurs welded Type 347 stainless 
steel was investigated. Steel Table was selected 
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for this study. The following table gives the heat 
treatment and corrosion properties welded pieces 
Steel The corrosive medium was fuming nitric 
acid 160° 


Effect Heat Treatment Steel 


CORROSION RATES, MILS 
PER YEAR 
(48-Hr. Test Periods) 
Sample 
1 See ee 60 330 350 | 400 400 
2 Welded + 1000 °F. 2 hrs. 140 160 180 500 500 
3 Welded + 1100 °F. 2 hrs. 600 1100 disc. knife-line attack 
4 Welded + 1200 °F.2hrs.| 850 680 disc. knife-line attack 
5 Welded + 1300 °F. 2hrs.| 860 1000 disc. knife-line attack 
Welded 1500 °F. 280 500 500 500 


* Knife-Line Attack. 


Knife-line attack was most severe the pieces heat 
treated 1100° F., 1200° F., and 1300° F., less severe 
the 1400° sample and did not occur the as- 
welded sample samples stress-relieved either 
cate that knife-line attack will not occur welded 
sections stress-relieved temperatures above 
1500° 

another publication’ was mentioned that 
stabilizing heat treatment 1650° 1950° 
welded section prior sensitization 1200° 
made the pieces immune from knife-line attack. 
columbium carbides are dissolved high tempera- 
tures attained during welding, heat treatment 
1650° 1950° should result the re-precipita- 
tion columbium carbides the destabilized zone. 
This should render the piece immune from knife-line 
attack after sensitization. The following data show 
that stabilizing heat treatment either 1650° 
1950° prior sensitization restores the corrosion 
resistance the alloy. Steels and Table were 
used for this phase the investigation, Corrosion 
tests welded samples were made percent boil- 
ing nitric acid and also fuming nitric acid 


Effect Heat Treatment Steels and 


CORROSION 

RATES, MPY 

(48-Hr. Test 

Period) 

Sample) Corrosive} 
11 4 1650 °F. 24 hrs. + A...... Huey test} 29) 14) 18 19 <9 


A. 1200 degrees, 2 hours. 
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June, 1952 


None the samples were subject knife-line 
attack. This demonstrated the effectiveness sta- 
bilizing heat treatment eliminating knife-line 
attack. 

more detailed study was made the effect 
time stabilizing heat treatment (1650° 
Welded sections Steel Table were held 
1650° for ten minutes, one-half hour and two 
hours. This was followed sensitization 1100° 
and 1200° for two and hours. The samples were 
tested fuming nitric acid 160° 


Effect Stabilizing Time Steel 


CORROSION RATES, MILS 
PER YEAR 
(48-Hr. Test Periods) 
Sample 
330 350 400 400 
650 °F. min. 270 440 460 400 400 
1650 °F. hr. 210 370 400 360 340 
1650 hrs. 220 420 400 380 330 
5 1650 °F. 10 min. + B 1100 1400 1400 discontinued 
6 1650 °F. 4% hr. + B...... 850 1000 1000 discontinued 
7 1650 °F. 2 hrs. + B..... 700 900 900 discontinued 
1650 °F. min. 240 330 360 350 310 
1650 °F. hr. 230 330 360 360 310 
1650 °F. 190 350 370 200 360 
1650 °F. min. 220 400 400 230 400 
1650 hr. 110 140 140 400 410 
1650 °F. 110 120 120 400 410 


B. 1200 degrees F., 24 hours. 
D. 1100 degrees F., 24 hours. 


100 degrees F., 2 hours. 


> 


stabilizing heat treatments followed sensiti- 
zation 1200° for two hours gave corrosion rates 
similar those obtained for the as-welded sample. 
However, the corrosion rates for the samples sensi- 
tized hours 1200° were much higher. These 
samples showed greater rate attack the parent 
metal, less the weld metal. However, knife-line 
attack did not occur any the samples. Even the 
short heating time minutes was 
sufficient precipitate columbium carbides, thus pre- 
venting formation chromium carbides during sensi- 


DISCUSSIONS 
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tization. Mahla and Nielsen? have shown that chro- 
mium carbides can form matter seconds. 
thus not surprising find evidence that perhaps 
columbium carbides form very short period 
time. recent paper Ebling and showed 
that stabilizing heat treatment 1650° for two 
hours before sensitization prevented knife-line attack 
Type 347 stainless. Our data indicate that shorter 
times stabilizing treatments are effective 
longer times secure immunity from knife-line 

The authors agree with Mr. Heger that some 
cases, stress relieving necessary. This particu- 
larly true when the chloride ion present the cor- 
rosive medium. thorough investigation was made 
determine the susceptibility Type 347 steel 
stress corrosion fuming nitric acid. was shown 
that Type 347 stainless did not stress crack fum- 
ing nitric acid. Therefore, suggested that welded 
Type 347 stainless steel involving applications 
fuming nitric acid should used the as-welded 
condition. stress relieving necessary, the 
case cross-welds, the minimum stress relieving 
temperature should 1500° F., preferably higher. 
stress relieving temperature 1650° used, 
the re-precipitation columbium carbides prevents 
knife-line attack even when the specimen subse- 
quently sensitized. 


References 


Cause and Cure Knifeline Attack Columbium 
Stabilized Steels. Engineering Experiment Station 
News, Ohio State University. (1951) Oct. 

Type 304 Stainless Steel—An Electron Micro- 
scope Study. Transactions, Am. Soc. for Metals, 43, 
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the March, 1952 issue, the following errors have 


been noted: 


CONTENTS Page: 


Discussion—Literature Survey Corrosion Neutral 


Unaerated Oil Well Brines 


(Changing the page number from 111 114a) 


PAGE FOLLOWING PAGE 114: 


Correct the page number the center the bottom 
the page headed “Discussions” read: 
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Corrosion Problems lon Exchange Systems 


WILKES* 


DESIGN and operation de- 

ionizing plants present challenging 
array corrosion problems. Because de- 
jonization can produce water ex- 
tremely low mineral content, often 
fraction distillation costs, has won 
acceptance for high pressure boiler use 


and numerous processes requiring 
water. railroads, Diesel- 
ization has stimulated de-ionizer instal- 
lations produce high-purity water for 


Diesel cooling systems and compact 
steam generators, 

the de-ionizing process, mineral 
impurities are removed from water 
chemical exchange reactions. typical 
2-bed plant (Figure water passes 
through two tanks resembling pressure 
filters, then through decarbonator. the 
first tank, strongly acidic exchanger resin 
removes calcium, magnesium, sodium 
and other cations, giving hydrogen 
(H*) ions exchange. Leaving the cat- 
ion exchanger, the water will contain 
mineral acidity proportional the sul- 
fates, chlorides, nitrates 
ates originally present. the second 
exchanger tank, weakly basic ex- 
change-adsorbent resin extracts the 
strong mineral acids from the water 
direct contact. Carbonic and silicic acids 
are not removed weak base anion 
resins and pass through the 
changed. Dissolved carbon dioxide the 
anion effluent removed aeration 
the decarbonator. 

Ion exchange reactions are reversible. 
When their exchange capacity becomes 
exhausted, the resin beds may reacti- 
vated contact with regenerant solu- 
tions, followed rinsing. Sulfuric acid 
2%-8% concentration the usual cat- 
ion regenerant; 5%-10% hydrochloric 
acid may used. Anion exchangers are 
regenerated with soda ash, caustic soda 
ammonia. Both the acid solutions 
used for cation regeneration and the acid 
ions released the cation exchanger 
contribute corrosion problems. 


Exchanger Tanks—Exchanger tanks 
normally are protected internally rub- 
ber linings, averaging 
ness. Multiple coats baked phenolics 
ave been employed, but these coatings 
are brittle, hence subject damage 
shipment and erection tanks. For con- 
Struction unlined exchanger tanks, 
Monel, Everdur and stainless steel have 
been used, but operating experience has 
been unsatisfactory. one*case, Everdur 
tanks failed welds one year de- 
lonizer service. Rubber-lined steel tanks 
are readily available and less costly than 
those constructed from special alloys. 


Piping, Valves Fittings—Intercon- 
require careful consideration. 


*pechnical Director, Railroad Department, 
Company, 375 Merchan- 
ise Mart Plaza, Chicago 54, Til. 


Figure 1—Completely automatic de-ionizer piped throughout with Saran-lined steel. Tanks and 
valves are rubber lined. 


Commonly employed red brass may have 
only limited service life; accelerated cor- 
rosion experienced when treating wa- 
ter containing appreciable nitrates, plus 
sulfates and chlorides. Serious damage 
weak base anion resins may occur 
the by-product red brass corrosion. 
When brass outlet distributors and un- 
derdrains cation tanks are corroded 
the acid effluent, copper released will 
combine with the anion exchange resin, 
tie active exchange groups and re- 
duce capacity. Copper contamination 
difficult correct, even using acid scrub- 
bing procedures clean the resin. Cop- 
per ions also may catalyze oxidation 
failures anion resins. 

Stainless steel has been used for in- 
terconnections few cases. Many de- 
ionizers have been piped completely with 
Saran, which has excellent corrosion re- 
sistance. However, Saran ‘brittle 
extreme cold, soft when hot, requires 
special care fabrication, shipment and 
assembly. External support required 
for heavy valves and components exert- 
ing strain Saran piping systems. Hard 
rubber piping used limited ex- 
tent, generally for interior distributors 
and underdrains. Rubber Com- 
pany’s Uscolite has interesting charac- 
teristics, may useful de-ionizers. 
has excellent chemical stability, ten- 
sile strength and temperature resistance. 
Uscolite already being used for un- 
derdrains and distributors. 

With plants employing pipe 
inches and larger, rubber lined, flanged 
pipe and fittings are standard. Rub- 
ber lined pipe not readily available 
small sizes and not suitable for field 


fabrication. Recent development Sar- 
an-lined steel pipe and fittings makes 
possible provide complete corrosion 
protection, even small pipe sizes, 
combines strength steel with corro- 
sion resistance Saran and more 
costly than rubber lined pipe. Cleverly 
designed fittings have been developed 
for Saran-lined pipe, supplementing ex- 
isting rubber-lined and Saran-lined valves. 
Pipe can obtained pre-cut specific 
dimensions, cut and fitted the field. 

Multi-port Solo-valves for 
tems may protected against corrosive 
fluids rubber lining. Everdur castings 
originally used resisted attack, but often 
failed mechanically stress cracking; 
red brass valve castings now are used. 
Baked phenolic coatings protect bonnets, 
ferrous castings contacting corrosive 
water, 


Corrosion brass solenoid valves con- 
trolling plant operation has required re- 
design. Normally placed the anion 
outlet line, they continuously contact 
high-purity water containing dissolved 
CO:, and occasional traces mineral 
acids. Stainless steel replacement 
brass pilot valve assemblies helped; how- 
ever, relocation solenoid valves 
raw water piping ahead the plant 
recommended. 

Acid Regenerant System—With D-I 
systems, the most severe corrosion prob- 
lems are encountered cation regener- 
ant systems, which handle sulfuric acid 
at various temperatures and concentra- 
tions. some acid-handling units, con- 
centrated acid from storage delivered 
heavy steel measuring tank, then 
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Figure 2—De-ionizer with Saran piping and corrosion-proof acid handling system. Acid valves are 
Alloy 20. Piping Saran-Lined steel. 


drops gravity lead-lined dilution 
tank. From the tank, eductor deliv- 
ers acid the exchanger tank, with 
further dilution. For railroad plants, the 
acid system has been simplified mini- 
mize safety hazards involved mixing 
and diluting strong acid. The patented 
system shown Figure employs 
eductor draw concentrated acid direct 
from storage through Flowrator which 
indicates feed rate; acid diluted the 
eductor the desired final concentra- 
tion. this system, which eliminates 
dilution tank and mixer, all pipe and 
components must The 
unit illustrated employs Saran-lined steel 
pipe and fittings; metering-shut-off valve 
and check valve are Stainless (U. 
Pats. 2,134,670; 2,185,987; 2,200,208) with 
Teflon packing; flanged Flowrator has 
Hastelloy float and Saran tubing 
through which concentrated acid 
drawn from storage. this case, 
Everdur eductor integral with the Solo- 
valve body used and has shown sur- 
prising corrosion resistance, even though 
dilution sulfuric acid from 95% 
develops near-boiling temperatures, Dur- 
iron external eductors also 
employed for acid handling. acid sys- 
tems using screwed fittings, rather than 
flanged, Stainless pipe and fittings re- 
place Saran-lined steel. Special care 
required insure perfect threads when 
using this tough alloy. Whenever possi- 
ble, both Alloy and Saran-lined steel 
pipe should cut and threaded 
lathe; adequate job using hand tools 
difficult. 


Acid System Valves—Before develop- 
ment Alloy 20, selection valves for 
controlling sulfuric acid posed difficult 


problem. Saunders patent valves—Ever- 
dur with rubber neoprene diaphragms 
—were tried; diaphragms cracked de- 
composed, failing rapidly contact with 
concentrated acid. These valves were re- 
placed with iron bar-stock valves which 
also failed rapidly, particularly the 
seats, due removal protective de- 
posits scouring action, 
valves were throttled for rate control. 
Corrosion also caused failure iron 
check valves. Iron valves and swing 
checks then were modified siliconiz- 
ing seats, discs, hinges, and hinge pins. 
The siliconized checks quickly failed 
sticking open, due sulfation loca- 
tions insufficient clearance, between 
valve body and working parts. One in- 
teresting test valve was brass, fitted with 
hand lapped silver disc. This cor- 
roded point contact with the seat, 
and also the center the disc which 
occasionally encountered dilute acid. 
Stainless steel bar stock valves and 
Monel check valves replacing all-iron 
valves gave inconsistent results, though 
life was extended when acid systems 
were thoroughly rinsed after use. 
Several field trials were made with 
brass globe valves modified replacing 
fiber discs with Saran lead. Lead 
seated valves failed miserably. con- 
trast, valves with Saran discs served for 
12-15 months, when rinsed after use. 
These valves usually failed corrosion 
threaded stems, rather than seats 
discs. one test, brass globe valve 
was fitted with Saran disc, and 
18-8 stainless throttling pin, combine 
functions rate control and shut-off. 
This valve still service, after three 
years, Even though modified standard 
valves occasionally give 
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under careful operation, installation 
the more costly system employing cor- 
rosion resistant materials throughout can 
justified the basis safety, re- 
maintenance and long service 
ife. 


Storage water 
usually stored wood, lined metal 
tanks. Under emergency conditions 
however, storage concrete 
delivery through cement-asbestos pipe 
may necessary. Following World War 
II, several concrete tanks were built for 
demineralized water storage, due 
steel shortage. Substitution cement- 
asbestos pipe for steel and cast iron also 
was required. was quickly found that 
both tanks and non-metallic pipe would 
dissolved the high purity water, 
causing mineral contamination and 
eventual line failure. Methods protect 
concrete and cement-asbestos pipe 
against aggressive action pure 
were developed. Previous experience 
with hot-applied wax-type coatings 
prevent spalling, cracking concrete 
reservoirs suggested similar procedures 
protect cement-asbestos pipe. Vinyl 
coatings also were tested. the labora- 
tory, coated and uncoated sections 
cement-asbestos pipe (Transite) were 
exposed de-ionized water having to- 
tal mineral content 7.5 ppm. con- 
tact with uncoated specimens, 
alized water increased ppm soluble 
salts after one minute, and averaged 
ppm increase hours exposure. 
contrast, specimens coated hot- 
applied wax-type materials 
and 6X) caused dissolved solids in- 
crease ppm only after hours ex- 
posure. hours exposure, specimens 
coating (No-Ox-Id 260) increased min- 
eral solids demineralized water only 
0.2 ppm. Based this laboratory data, 
concrete water storage tank for 
water was coated with No-Ox-Id XX. 
Because the concrete was coated with- 
out proper cleaning, and soon after re- 
moval forms, some loss coating 
peeling was noted after two years serv- 
ice. Cement-asbestos lines protected 
the same time, using both wax-type and 
vinyl coatings, have been service over 
four years, with indication 
oration. 

Experience since the initial applica- 
tions indicate that concrete protection 
may improved surface preparation 
prior coating. After pouring, concrete 
should age least days. Surfaces 
coated should cleaned and etched 
with acid, followed thorough rinsing 
and drying. Although wax-type coatings 
will adhere well the cleaned concrete, 
use special chlorinated rubber primers 
ahead the hot wax coating will in- 
crease bond strength and improve resist- 
ance moisture penetration. Surface 
preparation concrete also recom- 
mended prior use vinyl coatings. 
The superior penetrating 
action the vinyls, together ease 
application and high chemical resist- 
ance, indicate the usefulness these 
coatings protecting concrete 
ment-asbestos pipe against attack ag- 
gressive waters. 
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OF CORROSION ENGINEERS 


orrosion Atomic Plants Discussed New York 


for the joint meeting the North East Region and Metropolitan New York 


Section April are shown here with NACE officials the Metropolitan New York Section. 

Left are, LeFebvre, secretary treasurer; Zajac, chairman, technical 

NACE; Uhlig, speaker, Massachusetts Institute Technology; Draley, 
speaker, Argonne National Labs., Atomic Energy Commission; Roll, chairman. 


TP-16C Heads Shift 


Lawall, American Telephone 
and Telegraph Co., Cleveland, and 
Schreiner, Cincinnati Gas and Electric 
Co., Cincinnati, have exchanged places 
chairman and co-chairman Tech- 
nical Practices Committee 16-C Ca- 
thodic Protection Cable Sheaths. Mr. 
Lawall the new chairman. 


Wise Elected TP-9 


Election Wise the vice- 
chairmanship Technical Practices 
Committee Corrosion Inhibitors 
was announced Joseph Wasco, 
secretary the committee’s nominating 
committee. Out ballots sent 
were returned. Franklin Watkins 
chairman the committee. 


NOMINATIONS FOR 1953 NACE AWARDS 
Should Made Not Later Than July 


The Procedure for the Selection 
Persons Receive the Willis Rod- 
ney Whitney and Frank Newman 
Speller Awards 1953 ap- 
proved the Board Directors 
Galveston, March 14, 1952, pro- 
vides for nominations being made 
Chairman Region. All nomi- 
nations should accompanied 
appropriate statement the 
basis the proposal. 

This Procedure requires that prior 
July 1952, the Regional Chair- 
man shall forward the Chairman 
the Awards Committee all names 
Proposed for awards, accompanied 
each case summaries the 
each proposal, but with indica- 
tion the number duplicate 
any individual. The 
object this latter provision 
insure that awards will made 
basis accomplishments and 


other qualifications rather than 
any semblance popular vote. 
The Procedure also requires that 
the NACE membership notified 
their privileges with regard 
nominating candidates for these 
awards either direct letter not 
later than May 1952, through 
publication the May, 1952 issue 
CORROSION. direct letter 
not contemplated; hence, this no- 
tice appears this issue 
CORROSION Magazine will serve 
the notification the NACE 
membership that nominations for 
these two awards may made 
their respective Regional Chairman 
not later than July 1952. Refer- 
ence the Regional Division map 
page and the Directory 
Regional and Sectional Officers 
pages and this issue will 
enable any member obtain the 
name and mailing address the 
regional chairman whom his 
nominations should sent. 


North East Region 
Hears Predictions 
Control Corrosion 


preview what the future holds 
the corrosion field and inside picture 
corrosion atomic plants were given 
NACE members papers presented 
the joint meeting the North East 
Region and Metropolitan New York 
section, held New York City, April 26. 

Dr. Uhlig reported future de- 
velopments corrosion prevention his 
talk, Look into the 
Future.” Among the advances cor- 
rosion mitigation Dr. Uhlig saw were: 
Application cathodic protection will 
extended protect metals against 
stress corrosion and fatigue. 

The achievement pore-free nickel 
coatings will permit thinner plating. 
Bright zine zine alloys covered 
clear lacquer will used substitute 
for nickel. Steel contact with hydro- 
and sulfuric acids will coated 
with nickel-molybdenum (Hastelloy). 
Titanium will used cladding for 
steel hot water tanks resist pitting 
and corrosion cracking chloride-con- 
taining waters and metals exposed 
mine and other acid waters. 


Sacrificial Metal Use Expand 

Use sacrificial metals (zine and 
aluminum) will continue. Aluminum will 
electro-deposited copper from 
organic bath give resistance nitric 
acid. Aluminum coatings steel will 
provide resistance against atmosphere 
containing sulfur compounds. 

Wash primers (e.g. polyvinyl butyral) 
will used more widely since they save 
labor combining surface treatment 
and priming one operation. Paints will 
improved adding tetrafluorethyl- 
ene. Glass lined pipe, cheap and im- 
permeable oxygen and water will find 
extensive use. Chromate and nitrate cor- 
rosion inhibitors will improved. 
increased degree purification alumi- 
num and magnesium will result 100- 
fold increase corrosion resistance. 
alloy composed aluminum, chromium, 
molybdenum and iron will supplement 
the nickel-chromium alloys the high 
temperature alloy field. 


Atomic Plant Corrosion Problems 

Draley, the other principal 
speaker, stated that corrosion slight 
would ignored ordinary com- 
mercial plant cause for major con- 
cern when occurs atomic energy 
plant. Dr. Draley corrosion special- 
ist the Argonne National Laboratory 
the Atomic Energy Commission. His 
address was the first one which atomic 
plant corrosion problems had been dis- 
cussed public. 

the gaseous diffusion plants Oak 
Ridge used for separating uranium iso- 
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ASSOCIATION CORROSION ENGINEERS 


The National Association Corrosion 
Engineers now has more than 3200 
members, 


VALVES 
FASTENINGS 
FITTINGS 


STAINLESS ALUMINUM 

SARAN HARD RUBBER 

POLYETHYLENE TYGON 
USCOLITE EVERDUR 


FULL RANGE SIZES 


Complete Stocks—Prompt Shipment 
(Reference No. COR652) 


takes patience, precision, and the 
highest degree human skill 
change, with few light taps, rela- 
tively worthless stone priceless 
gem. the diamond cutting indus- 
try, fortunes rest the human 


the human equation, too, rests 
the efficiency your cathodic pro- 
tection system. Efficient corrosion 
control not only requires the use 


ELECTRO RUST-PROOFING CORP. (N. J.) 


NEW JERSEY 
REPRESENTED PRINCIPAL CITIES THE UNITED STATES 


BELLEVILLE 


Pittsburgh Section Hears 


Peifer Stray Currents 


Members the NACE Pittsburgh 
Section scheduled their last meeting 
the season May the program were 
election officers, discussion the 
program for 1952-53, address, “Cor- 
rosion Underground Structures 
Stray Currents,” Peifer, Corro- 
sion Engineer with the Manufacturers 
Light and Heat Co., Pittsburgh, Pa. and 
gathering informal snack bar. 


Theodore Gilbert 


Theodore Gilbert, 38, electrolysis 
engineer for the Southern California Gas 
Co., died April after short illness. 
Mr. Gilbert was active the NACE, 
having presented papers underground 
pipe line corrosion and related topics 
before groups the NACE, the Ameri- 
can Institute Electrical Engineers 
and the Pacific Coast Gas Association. 
was frequent attendant NACE 
annual conferences. 


Mr. Gilbert was graduate the 
University Colorado. After graduat- 
ing worked for the San Diego Gas 
and Electric Co. and Electrical 
Motors. 1940 entered the employ 
the Southern California Gas Co., 
where 1942 began his work with 
pipe line corrosion problems. 

Mr. Gilbert survived his widow 
and one daughter. 


Nearly all technical papers presented 
annual meetings NACE are pub- 
lished Corrosion after review the 
Editorial Review Committee the as- 
sociation. 


the best equipment available, but 
depends exacting analysis 
your problem, and design, installa- 
tion and testing top-notch special- 
ists the field. 

Hundreds operating installations 
attest the dependability and skill 
the ERP engineer. Highly trained, 
and backed years experience, 
can help you solve your pipe cor- 
rosion problems too. E-20,) 


Vass 
PROTECTION 


OVER YEARS CATHODIC PROTECTION ENGINEERING, RESEARCH AND DEVELOPMENT 


Vol.8 


Corrosion Atomic— 
(Continued from Page 


tope 245 naturally occurring 
mixture with U-238, corrosion the 
porous barriers the separation equip- 
ment could result plugging the 
pores the barriers, Dr. Draley stated, 

the plutonium producing plant 
Hanford, Wash., heat generated the 
atomic pile removed water which 
flows around aluminum 
ing metal uranium slugs. Corrosion 
the aluminum would not only reduce the 
heat transfer properties the can, but 
might result and 
consequent contamination the cooling 
water the radio-active fission prod- 
ucts. 

Zajac, chairman, prac- 
tices committees. NACE, spoke mem- 
bers and guests the activities the 
various committees. sound movie 
color, “Corrosion Action,” 
the program. 


Liebman and Brown 
Philadelphia Speakers 


Two prominent research engineers, 
one recipient the NACE Whitney 
award were scheduled address mem- 
bers and guests the Philadelphia 
tion the May dinner 

Liebman, charge tiie re- 
search department the Dravo Corp. 
was listed speak Sur- 
face Preparations and Pretreatments.” 
His subject included. the prerequisites 
surface preparation work for 
environments, the variations that exist 
among different surface preparation 
methods and material and how these affect 
the life and cost metal structure. 


Brown, chief the metallurgi- 
cal and chemical research laboratory 
the Aluminum Company America was 
talk “Some Controlling Factors 
Corrosion.” was discuss the evalu- 
ations determine the resistance 
corrosion metals from physical and 
chemical standpoints; laboratory evalua- 
tions and their relation plant 
ance and factors which control corrosion. 
mation how these factors may de- 
termined. Mr. Brown was the recipient 
the Whitney award 1950. 


Meeting June 
Set New Orleans- 
Baton Rouge Section 


New Orleans-Baton 
has scheduled meeting June the 
Architects’ and Engineers’ Hotel 
DeSoto, New Orleans. 
Warner Kelly and Kenneth Rob- 
bins, both Otis Pressure Inc, 
Dallas, who will present paper 


“Corrosion Detection Oil Gas 
Equipment.” 
Mr. Robbins engineering 


the Otis company’s Dallas and 
March, 1952, was chief 
analysis engineer the de- 
partment Houston. Mr. Kelly, 
ger the Otis calipering 
the company’s first caliper and 
has been active developing the 
and operation the company’s 
sity. 
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Baltimore Gets Data 
Newer Plastics 


Twenty-eight members guests 
the Baltimore Section heard Wil- 
liams the Williams Co., Balti- 
more, Md., speak some the newer 
plastic materials that his company 
finding useful combating corrosion 
steel structures. Many 
who joined since the first the year 
were present. 

Mr. Williams emphasized the impor- 
tance proper surface preparation prior 
the application any organic films. 
gave cost break-down data 
bridge structure maintained the Bal- 
timore Co. over long period. 


While initial cost thorough surface 
preparation and application high 
quality organic finish system was quite 


high compared annual spotting 
and repainting, was demonstrated that 
the cost when spread over long period 
discussion period followed 
Mr. Williams’ talk. 


Internal Corrosion 
Pipe Lines Covered 
St. Louis Speakers 


Election officers and address 
“Control Internal Corrosion Prod- 
ucts Pipe Lines” were highlights the 
meeting the NACE Chicago 

ection. 


Continuous dehydration products 
passed through pipe line results 
gradual up” the line which 
reduces internal corrosion negligible 
amount. This observation was among 
those Polston Standard Oil 
meeting Chicago Section. Mr. Polston 
and Kalhauge, also Standard 
Oil Indiana addressed the section 
“Control Internal Corrosion Petro- 
leum Products Pipe Lines.” 

Referring water and oxygen 
major factors corrosion, Mr. Kalhague 
indicated through exposition typical 
problem the various sources water 
petroleum products and the magnitude 
corrosion resulting. was shown that 
inhibitor injection and dehydration both 
are satisfactory solutions and that each 
has its merits. Mr, Polston described 
dehydration passing petroleum prod- 
ucts through towers containing water 
adsorbing crystalline compound which 
sufficient moisture removed prevent 
condensation lowest pipe line tem- 
peratures, 

Van Natta was elected chairman 
the Chicago Section for 1952-53. Other 
Section officers elected were: 
Ewing, Vice Chairman; Lindberg, 
and Diamond, treas- 

Gene Kinelski was the master cere- 
Siekman the Aluminum Company 
were hosts for the meeting. 


Nearly all technical papers presented 
annual meetings NACE are pub- 
lished Corrosion after review the 
Editorial Review Committee the as- 


More than 4190 copies Corrosion 
are being mailed monthly. 


NACE NEWS 


Gamma Irradiation Corrosion, Factors 


Corrosion Steel Surveyed Birmingham 


“Corrosion Effects Gamma Irradi- 
ation,” Clyde Watson, Oak Ridge 
National Laboratory, Oak. Ridge, Tenn., 
and “External and Internal Factors 
the Corrosion Steels Air, Soil and 
Water” Larrabee, research and 
development laboratory the 
Steel Co., Penna., were 
papers scheduled for the Southeast Re- 
gional Meeting, May Birming- 
ham, Ala. 

addition the papers, three films 
were the program: Carbon!—Black 
Treasure; Corrosion Action, 70- 
minute film shown the NACE Eighth 
Annual Conference and 


nical fellowship hour, and smor- 
gasbord rounded out the program. 

Members the various Southeast 
Regional committees for the year were 
announced. These were: Program Com- 
mittee: Jack West, chairman, Ivy 
Parker, Pete Tait, Dave Chadwick. Pub- 
licity Committee: Pete Tait, chairman, 
Everett Griffin. Membership Committee: 
Frank Putnam, chairman, Ramsay 
Reed, Art Smith and Vines. 


Single copies most back issues 
Corrosion are available NACE mem- 
bers 50c each and non-members 
each. 


News Deadline 


for 


CORROSION 


10th Month Preceding 
Month Publication 


NACE Secretaries may obtain request 
copies ‘‘NEWS REPORT 


Notices meetings run advance should sent two months 
before the meeting date. These notices may include much information 
available the time including the date, time, place, name 
speakers and topics discussed. Tentative programs are suitable for 
publication. Names and addresses persons receive registration and 
fees advance should given. 


Reports meetings prepared after the meeting may include all the 
events, with names and company affiliations speakers, together with 
titles and summary the speakers’ comments. Photographs taken 
during meetings are welcomed and will run when they arrive time 
for use. Where officers have been elected changed the specific time 
which they assume office should given. 


CORROSION anxious cooperate with associations and 
tions other than NACE carrying notices advance meetings and 
reports meetings when these meetings include events interesting 
NACE. The same deadlines those applying NACE communications 
apply notices from other organizations. 


The NACE always welcomes receipt comments discussions its 
technical material. Persons who wish discuss contructively technical 
material CORROSION are invited submit three copies to: Central 
Office, National Association Corrosion Engineers, 1061 


Building, Houston Texas. 
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coating has high impact 


strength...reinforced with 
VITRON Underground Pipe Wrap 


What happens when rock back- 
fill strikes newly-laid pipe? 
find out, set laboratory test, 
dropping 1000-gram steel ball 
various types coated pipe. 
most tests, the coatings reinforced 
with VITRON Wrap were not dam- 
aged. Each impact test shattered 
plain unreinforced enamels. 


Right along with increased impact 
strength, high reinforcing strength 
VITRON Underground Pipe Wrap 
also means greater resistance soil 
stresses, that would tend crack 
corrosion-resistant coatings after 
the line underground. 


We've published the whole story 
the vital role VITRON Wrap ina 
new booklet, and 
would like you 
have copy. 
call letter will 
bring copy 
you right away. 


GLASS FIBERS 


ASSOCIATION CORROSION ENGINEERS 


Southwestern Ohio 
Nominations Made 


The nominating committee for South- 
western Ohio Section presented slate 
candidates for balloting the April 
meeting follows: 

For chairman, Roy McDuffie; for 
vice-chairman: Arthur Caster, Arthur 
Fasold; for secretary: Lewis 
Lederer, Neuzel; for treasurer: 
Wood, Sylvan Falck; for directors 
Alfred Jenss, Robert Paul and Rob- 
ert Romell. 


the modern diesel locomotives, well the 
sleek streamlined passenger trains, chromium chemi- 
cals play important role. 

mates will used this year corrosion inhibitors 
diesel cooling systems. This protection essential 
for continued operation the railroads. other 


Arthur Caster, Waste engi- 
neer for the city Cincinnati gave 
illustrated talk industrial waste 
ment. There were members and nine 
guests the dinner meeting. 


Whitney Named Chicago 


Conference Co-Chairman 


has been named co-chairman the 
Technical Program for the Ninth Annual 
NACE National Conference and Exhibi- 
tion held Chicago, March 
16-20, 1953. Mr. Whitney with the 
Monsanto Chemical Co., St. Louis 


parts the locomotive, hard chromium plating 
increases the life cylinder liners and bearing surfaces, thereby contributing 
the greatly increased mileage which diesel locomotive can operate without shop 


service. 


Passenger equipment today makes frequent use chromium plating for 
tarnish-free decoration and resistance wear, while air conditioning equipment 
chromates again are the most effective corrosion inhibitors. 

maintenance the right way, chromates are used for preserving 
wooden poles, cross arms, bridges, platforms and railings, furnishing protection 
against rot and termites, while providing surface which clean and may 
painted. Freight cars also have longer life due the value chromates 


wood preservatives: 


Still other applications, which are under study and test, indicate that the 
railroads, like many other important industries, are finding chromium chemicals 
new source economies operation and maintenance. 

Write our Research and Development Department for further information 


regarding chromium chemicals. 


SODIUM CHROMATE SODIUM BICHROMATE 
POTASSIUM BICHROMATE CHROMIC 


MUTUAL CHEMICAL COMPANY 


AMERICA 


270 MADISON AVENUE, NEW YORK 16, 
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Glass-Lined Equipment, 
Metallizing Discussed 
St. Louis Meeting 


“Glass-Lined Equipment” was the sub- 
manager the Pfaudler Co., Rochester, 
Y., joint meeting the Greater 
St. Louis Section the NACE and the 
American Institute Chemical Engi- 

ers. 
McCann gave brief history 
glass-lined equipment and the types 
equipment now available industry, 
including survey the chemical, 
pharmaceutical, dairy and 
dustries. also discussed the physical 
and chemical properties the glasses 
used linings. Color slides were used 
illustrate the various steps the 
production and processing glass-lined 
equipment. discussion period followed 
the talk. 

Members and guests the NACE 
Greater St. Louis Section, meeting March 
17, heard address “Recent Develop- 
the Corp., St. Louis, Mo. 

Mr. Meyer gave general description 
methods metallizing and com- 
mented some the new develop- 
ments the field. showed number 
slides illustrating various applications 
the process. 


Fungi Studied 


How fungi strains can build resist- 
ance wood preservatives will in- 
the University Pittsburgh. Koppers 
Co., Inc., will support the fellowship 
the extent $5000 for one year. 


NACE NEWS 


High and Low Pressure 
Oil Well Corrosion 


Discussed Houston 


“The Studies High and Low Pres- 
sure Sweet Oil Well Corrosion” 
Bilhartz was the scheduled talk for 
the Houston Section meeting, May 14. 
Mr. Bilhartz with the chemical engi- 
neering section the Atlantic Refining 
Co., Dallas, Texas. chairman 
Technical Practices Committee Cor- 
rosion Oil and Gas Well Equipment. 

Buchan the chemical engineer- 
ing section Humble Oil and Refining 
Co., Houston, Tex. was selected lead 
the floor discussion following the main 
address. 


was planned distribute prepared 
charts relating the corelated studies 
well corrosion and set display 
corrosion specimens. Arrangements 
were made for fellowship hour and 
dinner precede the meeting. 


Aluminum 
Topic Corpus Christi 


“Use Aluminum the Oil and 
Petrochemical Industry,” was the topic 
Ellis Verink before members 
and guests Corpus Christi Section 
its April dinner meeting. Mr. 
Verink, with Aluminum Company 
America, New Kensington, Pa., illus- 
trated his talk with slides. 

short business meeting committee 
members were named for the year in- 
cluding new committee, the Educa- 
tional Committee. 


Measurements Used 
Cathodic Systems 
Reviewed Howell 


Measurements that enter into the de- 
sign and verification results ca- 
thodic protection installations were dis- 
cussed the April meeting San 
Francisco Bay Area Section San 
Francisco. Howell Standard Oil 
Company California emphasized soil 
resistivity surveys practical deter- 
mining where cathodic protection 
needed. Potential surveys, said, are 
accepted generally being good criteria 
protection. simple method de- 
termining current densities protected 
lines using soil restivity and potential 
data was outlined. 


There were members and guests 
present. 


Student Paper Award 


award will established the 
National Association Corrosion En- 
gineers for the best paper published 
Corrosion magazine young author. 
The NACE board directors has ap- 
proved acceptance the award 
made anonymous donor. 


While the title the award has not 
been set, nor are the criteria for select- 
ing the paper determined, hoped 
the award may made for the first 
time the author paper. published 
1952. 


What's your Corrosion Problem? 


James Mavor Company has the men 
and material help you solve your corro- 
sion problems, whatever they may be. Men 
who have spent years corrosion research 
and the development corrosion pre- 
vention products are your service. 

Adequate stocks proven corrosion pre- 
vention products are maintained Hous- 


Asbestos Pipe Line Felt 


KOPPERS 


Hot Applied Pipe Line Coatings 
Manufactured at: Houston, Texas 
Woodward, Ala.; East St. Louis, Ill.; 
Chicago, Follansbee, West Va.; 


Garwood, Nd. Direct from factory shipment 


Also stocked at Houston for 
Cold Applied Coatings immediate delivery 


Stocked at Houston for immediate 
shipment bd 


ton. addition, the strategically located 
manufacturing plants our suppliers 
assure prompt shipment any quantities. 

Our traffic department 
all shipments, from order delivery, 
assure on-time arrival. Our service doesn’t 
stop until the materials are applied. 


PIPE WRAP 


holds larger quantities of enamel 
on pipe . . . is not subject to de- 
terioration thereby providing longer 
life for protective coating. 


Protective Coatings for 
Pipe Joints 


Stocked Houston for immediate 
shipment 


JAMES MAVOR COMPANY 


514 Bidg., CApitol-2203 
KELLY 
HOUSTON TEXAS 
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Many Papers ASTM 
June 23-27 Meeting 
Have Corrosion Interest 


Following are some the titles 
technical material corrosion interest 
presented the June 23-27 meet- 
ing American Society for Testing 
Materials New York: 


Effects Notches and Metallurgical 
Changes Strength and Ductility 
Metals Elevated Temperatures 

(Sponsored Joint Committee Ef- 
fect Temperature the Properties 
Metals) 

Survey Embrittlement and Notch 
Sensitivity Heat Resisting Steels— 
George Sachs, Horizons Inc. and 
Brown, Jr., Lewis Flight Propul- 
sion Lab., NACA. 


for WIPPLES 


The Effect Grain Size and Test Tem- 
perature the Fatigue Properties 
Precision-Cast Co-Cr-Ni-W Alloy— 
Toolin, Westinghouse Electric 
Corp. 

Behavior Stainless Steels Elevated 
Ketterer, National Tube Co. 


Continuous Analysis Industrial Water 
and Industrial Waste Water 


(Sponsored Committee D-19 In- 
dustrial Water) 


Some Practical Aspects the Measure- 
ment pH, Electrical Conductivity 
and Oxidation-Reduction Potential 
Industrial Water—Robert Rosenthal, 
Industrial Instruments, Inc. 

Continuous Measurement Dissolved 
Gases Industrial Water—J. 
Rummel, Sheppard Powell. 


WRITE FOR VALUABLE, NEW BULLETIN 


For period years the Nelson Electric Manufacturing 


Company has been furnishing Phenolic Insulating Materials 


for pipe nipples and the insulation pipeline flanges. 


introduced the use thin-wall tubing sleeves for insulating 


the studs standard flanges, without requiring re-drilling 


the flange and providing smaller studs. now offer 


flange insulation, packaged for immediate shipment the 


more common sizes. 


Write for new, 10-page bulletin which describes our 


Insulating Materials. 


Conditioning and Weathering 

(Sponsored Committee E-1 Meth- 
ods Testing) 

Outdoor Exposure Testing Racks 
and Fences—K. Compton, Bell 
Telephone Labs., Inc. 

Organic Dunn, Jr, 
Brooklyn 

Fundamentals Atmospheric Elements 
—B. Haynes, United States Weather 
Bureau. 

Adhesives and Organic Plastics—Frank 
Reinhart, National Bureau Stand- 
ards, and Lucius Gilman, Picatiny 
Arsenal. 

Metallic Coatings—-C. Sample, Inter- 
national Nickel Co. 

Accelerated Weathering 
Sawyer, Devoe Reynolds Co. 

Paint 

ASTM Committee D-1 Paint, Var- 
nish, Lacquer, and Related Products, 

Paint, Varnish, Lacquer and Related 
Products, Rose, National Lead 
Co., and Boughton Van- 
derbilt Co., Inc. 

Drying Francis Scofield, National 
Paint, Varnish Lacquer Assn., Inc. 

Bituminous Emulsions, Cubberley, 
The Flintkote Co. 

Volatile Solvents for Organic Protective 
Coatings, Chittick, American 
Mineral Spirits Co. 

Accelerated Tests for Protective 
ings, Sawyer, Devoe Reynolds 

Methods Chemical Analysis, 
Council Canada. 

Varnish, Weaver, The Sherwin- 
Williams Co. 

Container Corp. America 

Resins, Stafford, American Cy- 
anamid Co., and Pickett, 
Dept. the Army 

Specifications for Pigments (Dry and 
Oil), Crockett, Norfolk West- 
ern Railway Co. 

Physical Properties Materials, 
Euverard, Interchemical Corp. 

Cellulosic Coatings, Related Materials, 
Lang, The Sherwin-Williams Co. 

Painting Metals, Eickhoff, Na- 
tional Lead Co. 

Fretting Corrosion 

(Sponsored Committee D-2 Petro- 
leum Products and Lubricants, 
nical Committee 

The Present Status the Problem 
Fretting Wear—W. Campbell, Bell 
Telephone Laboratories, Inc. 

Introductory Remarks for Symposium 
Fretting Corrosion and Description 
NACA Research Fretting— 
Doughlas Godfrey, National Advisory 
Committee 

Effect Lubricants Minimizing 
ting Corrosion—E. Herbek and 
Strohecker, The Texas Co. 

Plastics 

(Sponsored 
Plastics) 

Controlled Laboratory Exposure—L. Boor, 
Philadelphia Quartermaster Depot, 
Army 

Measurement the Effect 
Some Physical Properties 
mours Co. 


Dutch Aluminum 


Use aluminum building material 
described “Aluminum Als 
booklet containing pages text and 
costs 5.50 francs. 
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out get YOUR 
critical 


with NATIONAL 


TRADE-MARK 
and protected with remotely located 


“Graphite Ground Anodes 


with anode plates mounted near You can much more than corrosion. You can eliminate 

with cathodic protection, employing “National” Graphite Ground 
Anodes. 

Proved and widely accepted for the protection steel and cast-iron 
pipe lines, cathodic protection finding new applications every day 
the scores industries that otherwise must continue pay their share 
the terrific toll levied against metal structures soil, air, water and 
dissolved minerals. 

Here are shown only few the ways 
which cathodic protection helping 
reduce corrosion damage critical 
materials damage estimated one 
LEAD-COVERED CABLES Both telephone and power authority the neighborhood 


cables are cathodically protected many areas with billion annually. 
“National” Anodes. 


Inactive ship hulls are effectively 


INDUSTRIAL PLANTS External corrosion 
buried submerged metal structures can 
completely eliminated the use 
“National” Ground Anodes. 


PIPE-LINE BOOSTER STATIONS —In most cases the 
underground structure pipe line booster station, 
which represents a large monetary investment, can 
protected single, inexpensive bed 
“National” Ground Anodes. 


LOW LIGHT BILLS... 
The terms ‘‘ National’’ and ‘‘Eveready’’ 


phenomenal acceptance 
gistered trade-marks of 
of ““EVEREADY’”’ No. 1050 Union Carbide and Carbon Corporation 


Industrial Flashlight Battery by NATIONAL CARBON COMPANY 


a broad cross-section of industry. 
Delivering twice the usable light 

18 Union Carbide and Carbon Corporation 
any battery we've ever made East 42nd Street, New York 
before, it will not swell, stick, District Sales Offices: Atlanta, Chicago, Dallas, 
or jam in the flashlight aa a a Kansas City, New York, Pittsburgh, San Francisco 


metal can leak corrode. CANADA: National Carbon Limited TANK FARMS cost complete “National” 

Anode installation for the protection tank farm, 
including the cost rectifiers, frequently paid for 
within very few months with savings from reduced 
structure 


UMPS VALVES PIPING TOWERS TOWER PACKING BUBBLE 
CARBON SULPHURIC ACID CUTTERS HYDROCHLORIC ABSORBERS 


OTHER NATIONAL CARBON 
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AIChE Hears Papers 
Related Corrosion 


The American Institute Chemical 
Engineers 1952 national meeting was 
scheduled held French Lick, 
Ind., May 11-14. 

Among the papers scheduled for 
the program were: “High Vacuum Tech- 
nique—The Incurred Savings When Ap- 
Carrier Corp. Mr. Kelly’s paper dealt 
with the application and adaptability 
high vacuum applied the concentra- 
tion chemicals. One the economic 
aspects the high vacuum technique 
was the cost corrosion and the in- 
fluence the attendant maintenance. 


Another economic factor was the allow- 
able use materials not presently used 
because the suscentibility corrosion 
many conventional processes. 

“Corrosion Problems Steam Jet 
Vacuum Equipment,” David Jack- 
son, Croll-Reynolds Co., Inc., dealt with 
the accelerated corrosive action most 
vapors due high velocities 4000 
ft. per Extent corrosion, erosion 
and effects sudden temperature 
changes, quick changes from moist 
superheated steams, all were discussed. 
The paper gave industrial 
results wide variety corrosion 
resisting materials including special al- 
loys, plastics and carbon. 


1952 over 52,000 copies reprints 
material from were printed. 


RUBEROID WRAPS ’EM FOR 


You’re assured lasting protection for 
your pipe lines when you wrap them 
with Ruberoid Imperial Asbestos Pipe 
Line Felt. any job, exceeds 
wide margin most the established 
specifications and meets all them. 


Ruberoid Felt protects the enamel 
coating from soil distortion and trench 
settlement adheres for the best 
defense against corrosion and other un- 
derground physical hazards; including 


jagged rocks, electrolysis and extreme 
moisture conditions. Made selected 
asbestos fibers Ruberoid’s high stand- 
ards, Imperial Pipe Line Felt satu- 
rated with either refined coal tar 


asphalt meet all job requirements. 
Ruberoid Pipe Line Felt available 

exclusive waterproof Kraft pack- 

age slight additional charge. keeps 


out moisture, rain and mud right 
the moment you use it. For further infor- 
mation, see your nearest Ruberoid dealer 


write The Ruberoid Co., 500 Fifth 
Avenue, New York 36, 


COMING 
SOON! 


Ruberoid’s 
answer to 
the 
problem! 


National Sales 
DAY COMPANY 


1973 West Gray Ave., Houston 19, Texas 
“Serving All Pipe 


ASPHALT AND ASBESTOS BUILDING MATERIALS 


TICE, Editor 


Corrosion Engineering Section, The Inter- 
national Nickel Co., Inc., Wall St., 


Submit questions and answers for this column 
in duplicate to the editor. All questions be- 
come property of NACE. Questions and 
Answers may or may not be published under 
this heading, and may discretion, an- 
swered directly, Answers questions 
are solicited. Authors questions will re- 
main anonymous to readers while authors of 
answers may remain anonymous if they ;e- 
quest it. 


Note—Re answer Question No. 
dealing with the flame spraying 
Teflon coatings, the April issue, typo- 
graphical error was made. was 
that spark tested coatings mils thick 
applied test coupons have shown 
exceptional liquid phase corrosion resist- 
ance. This should have referred coatings 


QUESTION 


No. 20—What the best type paint 
for chemical laboratory interiors? 
(Editor’s note—In the April issue one 
contributor stated that chlorinated 
rubber base paint had given good sery- 
ice his laboratory. Another sugges- 
tion presented this month, fol- 
lows.) 


ANSWER 


general, the service conditions the average 
chemical laboratory are not severe and our 
experience have been met pure alkyd 
finishes. This, course, particularly true 
whites, where the low degree film yellowing 

Another material has been used for some 
time and gives good results even under very 
adverse conditions. This material based upon 
synthetic elastomer contains very small de- 
grees obnoxious solvents. The obnoxious 
solvents referred the previous answer are 
aromatic nature and are necessary for dis- 
solving chlorinated rubber. The synthetic elas- 
tomer referred uses only very small portion 
aromatic solvents and consequence, has 
low odor level. has been successfully used 
bakeries, dairies, and breweries without ques- 
tions about its Schleicher, 
Technical Director, McDougall-Butler Co., Inc., 
Buffalo, 


QUESTION 


No. 41—Has there been found effec- 
tive solution the problem under- 
film corrosion, sometimes referred 
“worm under organic 
nishes, applied sheet steel tin 
plate? 


ANSWER 

the understanding that Bonderizing plain 
steel prior painting will reduce the incidence 
underfilm “worm tracking” type 
rosion that sometimes occurs under organic 
finishes. Possibly Bonderized galvanized 
Bonderized zinc flash plated sheet would 
still better than the plain steel Bonderized. 
—Arba Thomas, Armco Steel Corp., Middle- 
town, Ohio. 


(Continued Page 12) 
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APPLICATION 


This sphere never gets 
under the collar 


Butane storage tanks such this 
40,000 barrel capacity Hortonsphere 
have maintain low inside temper- 
atures under complete weather 
cycling the contents will vaporize. 
Insulating Mastic reduces heat 
transfer and provides permanent 


protective surface for this unusual 
structure. 


ERKOTE readily applied 
spray and adheres almost any 


type surface. requires mech- 
anical means hold place re- 
gardless surface angle; sheds 
water, and extremely resistant 
chemicals and corrosive fumes. 


ERKOTE Technical Coatings— 
both Mastics and Paints—are used 
many industries such utilities, 
textiles, chemicals, railroads, paper 
mills and oil refineries for weather 
proofing, insulating and protecting 
against corrosion. 


FOR USE WHERE PAINTS FAIL 


MASTIC 


COATING 


offer you impartial 
advice your problems 
Since manufacture both mastics 
and paints for industrial protection 
can supply the exact surface 
coating satisfy your requirements. 
Our engineers will glad help 
you with our recommendations. 


ERKOTE 

your assurance 
undivided responsibility 
our own mastics and paints and 
furnish our own trained crews ap- 
ply and maintain ERKOTE prod- 
ucts with our own special equipment 
assume full responsibility for the 
quality the materials 
workmanship. 


Would you like know more about 
ERKOTE Technical Coatings? 
will glad send you booklet 
describing the many uses for our 


products. 


EARL PAINT CORPORATION 


240 Genesee Street 
UTICA, NEW YORK 


ERKOTE PRODUCTS 
Corrosion Mastics, Mica Mastics, 
Mastics, Vapor Seals, Troweling 
Mastics, Color Finishers, Paints and 
Varnishes. 
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Corrosion Problems— 
(Continued from Page 10) 


QUESTION 


No. 94—(From one our French As- 
sociates) This problem reference 
petroleum refining. Gasoline vapors, 
after leaving the top distillation 
towers, generally receive ammonia 
injection neutralize the free hydro- 
chloric acid resulting from hydrolysis 
crude. This ammonia gas injection 
generally regulated that the water 
pH, after condensing mixed gasoline 

spite this injection, have 
observed that the temperature range 


100 degrees somewhat higher, 
high corrosion rates for steel equip- 
ment prevail. Similarly, gasolines ai- 
ready neutralized with ammonia and 
insufficiently decanted after condens- 
ing, sometimes, when reheated for 
rerunning show again the same cor- 
rosive properties the above men- 
tioned temperature range. 

should like know whether 
other refineries using ammonia 
neutralizing agent have observed the 
same effect and whether any research 
has been conducted determine the 
efficiency this process various 
temperatures. Literature references 
connected with this problem would 
most welcome. 


Your eye tells you that here are two anodes 
exactly alike. ammeter will tell you that 
they both put out the same amount protective 
current. Yet one these anodes contains harmful 
that will shorten the life the anode and cost 
you dollars for replacement. 


The second anode 


STANDARD 


MAGNESIUM product analyzed our govern- 
ment approved spectrograph. certified analysis 
report furnished with each shipment anodes. 
This report assures you that you are receiving top 
quality product, which gives the most protection 


lowest cost. 


sure it’s pure when you buy from... 


ANSWER 
Considerable information has been published 
this subject, and you might find the information 
contained the following references 
connection with the solution your 
problem: 

Camp and Cecil Phillips Corrosion 
Magazine, February 1950, Volume No. 

Corrosion Prevention Processing Sour 
Crudes Camp—Corrosion Mag- 
azine, August 1948, Volume No. 

Crude Still Overhead System Corrosion 
Blumer—Corrosion Magazine, May 
1949, Volume No. 

Temperature Corrosion Crude 
Distillation Tower Griswold—Oil 
Gas Journal, March 17, 1952. 

spite efforts made desalt crudes and 
inject ammonia into the reflux line the 
top distillation columns, experience has shown 
that steel not altogether satisfactory ma- 
terial because the difficulty 
neutral pH. 

Monel being widely used this country 
for lining the top sections these columns, 
well for the internals such bubble 
caps, trays, holddown bars, etc., because 
more inherently resistant corrosion the 
fluctuating acid alkaline conditions thot may 
encountered. Even with the use Monel, 
the practice inject ammonia and some 
cases has been found necessary introduce 
directly into the tower point 
trays down from the top, well into 
the reflux. Mason, Jr., 
Nickel Co., New York, 


White Honored 


Guy White, technical director 
Granite City Steel Company 
the 1952 annual award the Galvanizers 
Committee for distinguished service 
the committee and the galvanizing 
industry. 


Lapel Pins 


Approx. 
Size 


Approximately 7/16 inches high, 
gold, inlaid with bright red 
enamel background “NACE” 
and deep blue enamel back- 
ground words “CORROSION 
CONTROL.” Ruby center. 


For Association Members Only 


Address Orders 
Campbell, Executive Secretary 


NATIONAL ASSOCIATION 
CORROSION ENGINEERS 
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PERMANENCE 


For the past years SOMASTIC 
has been applied pipe standard practices which 
only now are being adopted generally the pipe 
coating industry. Time has proved them most effec- 
tive. These methods are— 


Thorough cleaning metal grit-blasting. 


Pre-heating, followed hot priming, assur- 
ing firm, lasting bond coating steel. 


Selection materials and manufacture 
coating rigid specifications. 


addition, SOMASTIC leads this essential feature— 


tinuous process special SOMASTIC equip- 
ment form dense, compact, uniform and 
seamless protective coating great durability. 


with SOMASTIC. 


SOMASTIC 


*Reg. U.S. Patent Office 


COATING 


Unequaled for PERMANENT 


MANUFACTURED 


PRICE CO. BECHTEL CORPORATION 
BARTLESVILLE, OKLAHOMA SAN FRANCISCO and WILMINGTON 
PHILADELPHIA, PA. NEW ORLEANS, LA. CALIFORNIA 


the States East the Rocky Mountains the Western States and Foreign Countries 


The general swing methods pioneered 
SOMASTIC Pipe Coating another acknowledgment 
fact first shown the API-Bureau Standards 

Ten Year Pipe Coating Tests...and since proved 


No. 
Sour 
Mag- 
xas 
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BOOK REVIEWS 


Selected Values Chemical Thermo- 
dynamic Properties. Frederick 
Rossini, Donald Wagman, William 
Evans, Samuel Levine and Irving 
Jaffe. National Bureau Standards 
Circular 500, buckram bound, 1268 
pages. Government Printing Office, 
Washington 25, $7.25. 

This volume contains values the heat 

and free energy formation, entropy, 

heat capacity and heats and tempera- 
tures transition, fusion, and vaporiza- 
tion for all inorganic compounds and 
organic compounds (containing not more 
than two carbon atoms), where such 
data are available. Separate tables give 
references the original literature from 


which the values were derived. The in- 
troduction discusses units energy and 
fundamental constants, definition sym- 
bols, abbreviations and conventions re- 
garding physical states, standard states, 
internal consistency and order ar- 
rangement the chemical substances. 
index the tables appended. 


Resulting from project for mainte- 
nance tables thermochemical and 
chemical thermodynamic data, this cir- 
cular contains all the loose-leaf tables 
Series and Selected Values 
Chemical Thermodynamic 
sued NBS from March 31, 1947, 
March 31, 1950. The tables references 
the literature were not previously 
issued. Additional loose-leaf material 
supplement data the circular and also 
give high temperature thermodynamic 


CORROSION STRIKES HERE 


Corrosion the ring certain result when 
dissimilar metals are flanged the presence 
low resistance liquid electrolyte. Machin- 

ing cloth-reinforced plastics exposes the cloth 
liquids which hasten deterioration. Forged 

steel ring gaskets cannot stop this corrosion and 
alloys frequently increase the rate corrosion. 


But can eliminated! 


PESCO Gaskets are molded Fiberglas 
and special resin, and provide positive 
protection against the flow electric 
current between dissimilar metals 
joint. They are form fitting under pres- 
sure, have high mechanical strength, 
and are unaffected chemically any 
the gases fluids encountered 
oil and natural gas production trans- 
mission. When used with 
sleeves and washers around the bolts, 
PESCO Gaskets will electrically insulate 


any joint, and will eliminate corrosion 
caused galvanic, long line stray 
electric currents. Thousands service 
high pressure christmas trees over 
the past five years. Widely used 
insulate well structures against currents 
flowing from pipe line systems. Investi- 
gate PESCO Plastic Ring Seal Gaskets 
today sizes available replace 
metal rings built API specification 
5-G-3. Prices request. 


PLASTIC ENGINEERING AND SALES CORP. 


BOX 1037 


FORT WORTH, TEXAS 


Vol.8 


properties chemical substances, being 
prepared under the direction Donald 
Wagman, will sent without charge 
laboratories upon request. 

This NBS work being conducted 
part under the sponsorship the Office 
Naval Research, Department the 
Navy. 


Tables Chemical Kinetics, 
neous Reactions. National Bureau 
Standards Circular 510, xxiv, 
pages. Government Printing Office, 
Washington 25, $4.00, 
This circular presents critically evalu- 
ated compilation the available numeri- 
cal data rates and rate constants 
homogeneous chemical reactions. Stress 
laid throughout experimentally as- 
facts, and data depending 
interpretations are generally not included, 
Supplementary tables give additional 
useful numerical information. References 
are usually provided for ef- 
fects, particular the great 


(Continued Page 16) 


Positions Available 


Alloy Steel Manufacturer requires 
ices additional sales representatives 
contact corrosion industry. Only per- 
sons with corrosion should 
apply. Remuneration based commis- 
sion. Write Box 52-4. 


Small, Growing Company offers oppor- 
tunity for organic chemist experienced 
corrosion inhibition development and 
testing. Ph.D. preferred. Location Hous- 
ton area. Submit photo and qualifications 
first letter. CORROSION, Box 52-5. 


Sales Engineer sell protective coat- 
ings Gulf Coast area for well- 
established paint manufacturer Hous- 
ton, Texas. reply please give age, 
education experience. CORRO- 
SION, Box 52-6. 


CORROSION 
LABORATORY 
HEAD 


Chemist, engineer, with academic 
training corrosion fundamentals 
wanted head semi-works corrosion 
laboratory. Other essential qualifica- 
tions: (1) several years industrial 
experience this field; 
ality and temperament deal with 
workers all levels. Work involves 
evaluation materials construction, 
the screening new chemicals 
corrosion inhibitors, and also may in- 
clude some traveling for technical 
counselling customers. Reply, which 
will kept confidential, should 
writing and include complete resume 
education and experience. 


ROHM HAAS COMPANY 


Office Technical 
5000 Richmond Street 
PHILADELPHIA 37, PA. 
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steel pipe line that’s almost 
completed. And once service, 
this line will stay service because it’s 
protected Bitumastic Enamel against 


severe corrosive conditions. 


Bitumastic Enamels give pipe lines 
the best possible protection against all 
kinds corrosion. Here’s one reason: 
through the years these coal-tar en- 
amels keep moisture away from pipe- 


line surfaces, thus preventing corrosion. 


LINE WITH 


NACE NEWS 


Two more reasons: these durable en- 
amels don’t disintegrate with age; they 


are chemically resistant soil elements. 


Because Bitumastic Enamels, 
many oil and gas pipe lines laid and 
years ago are still giving good serv- 
ice today. Specify Bitumastic Enamels 
for your next pipe-line project, and 
give the same effective protection. 


Your Koppers representative will give 


you complete details and estimates. 


This pipe line was coated with Bitumastic 
Enamel—then wrapped. 


Bitumastic Enamels 


soon available from Koppers 
new California Plant! 


soon present construction work 
completed, Koppers will able 
supply Bitumastic Enamels from 
new plant Fontana, California. 
The plant being built give you 
better service the West. 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 604-T, Pittsburgh 19, Pa. 


DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA. 
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Film Rupture Mechanism Stress 


TRESS-CORROSION cracking, 

caused the combined action 
stress and corrosion, can responsible 
for the spontaneous service failure 
objects ranging from brass cartridge 
cases stainless-steel coffee urns. Al- 
though the problem important one, 
much remains learned about the 
mechanism stress-corrosion cracking. 
continuing investigation the Na- 
tional Bureau Standards, conducted 
Hugh Logan the NBS corro- 
sion section, now provides new data 
some the mechanical and electrochem- 
ical phenomena 

Corrosion generally considered 
electrochemical phenomenon, in- 
volving the flow 
currents between areas different po- 
tential, When most metals are exposed 
ordinary atmospheres, thin oxide 
film quickly formed that tends pro- 
tect the metal from further corrosion. 
According the most generally accept- 
which the NBS study tends 
confirm, stress-corrosion cracking 
starts with scratch break this 
protective film. When the protective film 
broken through, the freshly exposed 
metal more anodic (more negative) 
than the surrounding film-covered sur- 
face, and moisture present elec- 
tric current flows that causes the metal 
removed from the exposed area. 

According Mears, Brown and Dix, 

“if attack penetrates preferentially 

along narrow path, would ap- 

pear axiomatic that component 
tensile stress normal the path 
would create stress concentration 
the base the localized corroded 
path. The deeper the attack and the 
smaller the radius the base the 
path, the greater would the stress 
concentrations: Such condition 
would act pull the metal apart 
along these more less continuous 
localized paths. sufficient con- 
centration stress, the metal might 
start tear apart mechanical 
action the tearing action de- 
scribed above would expose fresh 
metal, unprotected films, the 
action the corrosion environment. 

this freshly exposed metal 

more anodic, increase cur- 

rent flow from the base the local- 
ized path the unaffected surface 


*Summary of a technical report by National 
Bureau of Standards, U. S. Department of 
Commerce, Washington 25, D. C. 


BOOK REVIEWS 


(Continued from Page 14) 


salt effects, etc. addition, the circular 
contains list references literature 
the field and some concise comments 
variety additional items in- 
formation, both the table whole 
and particular reactions. 

The tables presented the present 
volume are cooperative effort spon- 
sored the National Bureau Stand- 
ards, the Committee Table Con- 
stants the National Research Council, 
and Princeton University. These and 
other scientific organizations are work- 
ing together compile separate critical 
tables data selected fields which 
the need apparent and there are avail- 
able experts thoroughly familiar with 
the subjects undertake the work. 


would expected, and hence there 
would acceleration corro- 
sion, Further corrosion would result 
further tearing the metal, and 
result increased rate pene- 
tration would occur because the 
mutual effect the corrosion en- 
vironment and the tensile 

get better understanding the 
forces work stress corrosion, the 
NBS investigators measured electro- 
chemical potentials five alloys nor- 
mal film-covered and 
tions, both stressed and unstressed (see 
Table I). Specimens were immersed 
suitable electrolyte and potentials were 
determined using calomel reference 
electrode the saturated type. 

Studied were aluminum alloy, 
magnesium alloy, two brasses, low- 
carbon steel and stainless steel. Po- 
tentials were measured first for 
stressed specimens having normal thin 
oxide films resulting from ordinary at- 
mospheric exposure. Potentials were 
then measured for the same specimens 
after the filmed surfaces had been re- 
moved abrasion with metallographic 
polishing paper. The abrading was done 
inert-gas (argon) atmosphere 
dry box, and the potentials were meas- 
ured without removing the abraded 


(Continued Page 17) 


Figure recent study stress corrosion 
the National Bureau Standards, metal 
specimens were abraded inert (argon) 
atmosphere remove the air-formed film that 
ordinarily present. Using the equipment 
shown, the operator works through rubber 
gloves abrade specimens inside the argon- 
filled-and-sealed enclosure. Electrochemical so- 
lution potentials the film-free specimens are 
then measured without removing the specimens 
From the air-free enclosure. Photo 20929-649. 


Figure 2—To measure the change electro- 
chemical solution potential with stress the 
NBS investigation, notched metal specimen 
(center) was placed suitable cell filled with 
electrolyte (usually potassium chloride). The 
potential between the specimen and im- 
mersed electrode (entering the solution 
angle) was measured tensile stress was 
applied the specimen. The specimens were 
coated with non-conducting waterproof lacquer, 
thin strip which was removed the base 
the notch expose small 
area metal. Photo 520200-649. 


TRUE STRAIN-LOG, A,/A 
20 40 60 80 


TRUE STRESS-1000 LB/iN2 


° 100 200 300 40c 
AVEVi=Vo Millivolts 


Figure 3—Change potential with stress (solid 

lines) and true stress-true strain relations 

(dotted line) for 61% cu, 36% Zn, 

brass, found the NBS stress-corrosion 
study. Photo 510425-649. 


TABLE 


Electrochemical Solution and Maximum Change 
Potential with Stress, for Several Alloys 


ALLOY 


24S-T4 Aluminum Alloy...... 
70% Cu—30% Zn Brass...... 


61% Cu—36% Zn—3% Pb 

Brass (NH4)2COs 
AZ31 magnesium alloy........| 3.5% NaCl+ 2% K 
Low carbon steel............. 


Electrolyte 


5% NH4OH + 5% 
(NH4)2COs.... 


(saturated)... . 


5% NHs4NOs.......... 

KCI (saturated)... .. 


Maximum 
ELECTROCHEMICAL 
SOLUTION POTENTIALS Potential 
UNSTRESSED SPECIMENS | With Stress 
Normal Film | Film-Free 
Volts Volts Volts 
—0.67 —1.43 0.610 
— A7 —0.96 700 
— .39 — 98 51) 
—1.51 —1.645 
—0.60 —0.72 160 
ete — .28 — .78 315 


1 With respect to calomel reference electrode of saturated KCI type. 
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Film Rupture— 
(Continued from Page 16) 

specimen from this atmosphere. Each 
metal studied was more cathodic (more 
positive) the normal film-coated form 
than the abraded form, amounts 
ranging from approximately 0.12 volt 

The electrochemical solution potentials 
the same alloys, the normal film- 
covered conditions, were then measured 
with stress applied. was postulated 
that, when tension initially applied 
metal, small breaks develop the pro- 
tective film, giving corrosion chance 
get started before fresh film can 
form. the electrochemical potential 
the unprotected area alone could 
roughly the same that film-free 
surface. Measurement change po- 
tential stress has been attempted 
before, but the attempts have generally 
been unsuccessful. The difficulty 
measurement the past has arisen be- 
cause total area conducting- 
surface the speci- 
men has been very much larger than 
the area which the film broken 
under When calomel electrode 
test specimen immersed, the potential 
obtained represent essentially 
the potential the relatively very large 
surface; the film-free sur- 
face small comparison that 
may even possible detect any 
change potential when the specimen 
stressed. 

NBS this measurement problem 
was solved coating entire notched 
specimen with non-conducting water- 
proof lacquer, then using razor blade 
remove narrow band lacquer 
the root the notch. With specimens 
thus prepared, the only potential being 
measured was that the narrow band 
metal the root the notch where 
the stress was concentrated. With fairly 
rapid application stress, the film-free 
area then became substantial fraction 
the total non-lacquer-covered area, 
and the potential became more negative 
the stress was increased. the stress 
was held constant for some time, the 
solution potential generally reverted 
quickly that the unstressed metal. 
the stress was increased rapidly, how- 
ever, the measured potential tended 
approximate that film-free surface 
the point fracture was reached. 


References 

For further technical details see “Film Rup- 
ture Mechanism of Stress Corrosion,’ by 
Hugh L. Logan, Jr., J. Res. Nat. Bur. Stand- 
ards, 48 (1952) Feb. 

R. B. Mears, R. H. Brown and E. H. Dix, Jr. 
Symposium on Stress Corrosion Cracking of 
Metals, Am. Soc. Test. Mat., Am. Inst. Mech. 
Eng. (1944) p. 323. 


Boston Section Program 
Includes Talk Fair 


The program for the second meeting 
the Greater Boston Section May in- 
cludes paper entitled “Protective Coat- 
ings,” Fair, former Metropolitan 
New York Section chairman. 
trated talk was formerly presented the 
University of Texas. 

Seven 9-inch armor steel being 
volt betatrons Eastern and Midwest- 
Steel foundries. The units, built for 


are estimated have cost approxi- 
mately $250,000 each. 


NACE NEWS 


first line defense against 
Corrosion Pipe, Pipe Joints, 


Couplings 
and Tanks 


*Reg. U. S. Pat. Off, 


Underground above 
ground, TAPECOAT with- 
stands severe corrosive 
attack. Over the past 
years, this original coal tar 
protection handy tape 
form has proved its dependability guarding against moisture, 
acids, alkalis, chemical fumes and other severe conditions. your 
first line defense, TAPECOAT assures greater protection, reduces 
maintenance and cuts pipe replacement cost. 


TAPECOAT quick and easy apply with the use torch 
the coating and insure perfect bond. sized the job widths 
2”, 3”, 18” and Wrapping done spirally with widths 
6”, and the larger sizes. 


Write for full details and prices. 


Originators Coal Tar Tape Protection 
1521 LYONS STREET, EVANSTON, ILLINOIS 
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Write for Rates: 
Houston 2, Texas 


CORROSION ENGINEERING 


Let select and apply the coating 
lining best suited protect your 
equipment and structures. 


17760 Avenue 
Melvindale (Detroit) Mich. 


Dependable Selenium Rectifiers 
for Cathodic Protection 
Gre manufactured by 
Richardson-Allen Corporation 
a manufacturing affiliate of 


WESLEY BLOCK AND COMPANY 
39-15 MAIN STREET, FLUSHING, NEW YORK 


IN CANADA: Richardson-Allen of Canada, Ltd., 
370 Victoria St., Toronto, Ontario 


Cathodic Protection Service 


Engineering Installation Surveys 
Material — Supplies 
Everything in the Cathodic Protection Field from 


an Insulating Washer to a Turnkey Contract 
Installation 


4601 Stanford HOUSTON Phone 5171 


NEW ORLEANS 
149 Metairie Lawn Dr. 
Phone TE 5735 


TULSA 
310 Thompson Bidg. 
Ph. 2-9857 


INSTRUMENTS 


For the Corrosion Engineer 
@ Copper Sulfate Electrodes 
@ Resistivity Rod & Pipe Prod 
@ AC Bridges 
Current Potentiometer with 
Current Ranges 


COLLINS 


ANGLETON, TEXAS 


CORROSION SERVICE LIMITED 
Offers CANADA 


A Complete Service in Corrosion Engineering, 
Design and Installation of Cathodic Protection 
Systems. 


Resistivity and Electrolysis Surveys. 
Selection and Application Protective Coatings. 
Rectifiers — Anodes — Materials 


York St., Toronto, Canada. 


CORROSION-PROO 


TANKS, FLOORS, FUME DUCTS 


PROCESS EQUIPMENT 


Over Quarter Century Experience 


48632 RIDGE RD. 
CLEVELAND 8, OHIO 


The CEILCOTE Co. 


CORROSION 


ASSOCIATION CORROSION ENGINEERS 


SERVING ALL PIPELINES 


PIPELINE ASBESTOS FELT 
Made The Ruberoid Co. 


COAL TAR ENAMEL COATINGS 
Made Pittsburgh Coke Chem. Co. 


PERRAULT GLASS PIPE WRAP 
Made Perrault Glass Fiber Corp. 
Day 
DAY COMPANY 
1973 W. Gray Houston 19, Tex 
Phone JU-2431 


CARL DEUBER 


Technical Services 


Prevention Deterioration 


Anaerobic Corrosion 
Fungus Inertness Tests Pipe Coatings 
Wrappers Tapes 
Laboratories 
114 East 32nd Street 
NEW YORK 16, 


Telephone: 
LExington 2-3244 


PROTECTION 
Surveys Engineering 
Installation Maintenance 
Electro Rust-Proofing Corp. 
(N. J.) 

BELLEVILLE NEW JERSEY 
Atlanta Chicago Dallas Monrovia 


Complete 
CATHODIC PROTECTION 


Systems . . . supplies . . . service 
for special applications; water tanks 
and pipe lines. 


Cathodic Protective Systems 
Designed and Installed 
Coating and Laying Specificatiens; 


Corrosion Surveys; Consultation On 
All Types of External Pipe Line Corrosion. 


Huddleston Engineering Co. 


Bartlesville Oklahoma 


Advertising This Section 
Costs Less Than 


$1.25 per Thousand Readers 


Ads, $60, Year’s Contract 


Over 4195 Readers 
Receive Corrosion 
Magazine Monthly 


Complete Corrosion Mitigation 
Product and Equipment Line 


WE REPRESENT: Koppers Coatings, Nicolet 
Asbestos Pipe Line Felts, Apex Magnesium 
Anodes, National Graphite Anodes, Tapecoat. 


Rectifiers 
and other nationally known products 


MIDDLE WEST COATING SUPPLY 


TULSA, OKLA. 


207-A Daniel Bldg. Phone: 2-5215 


PLASTIC ENGINEERING SALES CORP. 


Quality Products for Corrosion Contro/ 


PESCO 


® Fiberglas Molded Ring Seal Gaskets 

Armored Nylon Insulating Coupling 

Plastic Corrosion Protection Pipe Coatings 

@ Tapester Pipe Wrapping Machines 
Telephone PE 5136 

BOX 1037 FORT WORTH, TEXAS 


PIPE COATING “KNOW-HOW” 
PIPE PROTECTION SERVICE, 


Modern Portable Railhead 
Equipment for Any Size Pipe Job 


Main Plant: 179 FRONT ST., ELIZABETH, 
“The Complete Coating 


Again 1952, lead all contractors 
Magnesium Anodes installed 


PIPELINE / 


RIO ENGINEERING 


Cathodic Protection Systems 


Surveys Installation Design 


TEXAS 
9792 


HOUSTON, 
3607 Yoakum 


South Florida Test Service 


INSPECTION TESTING RESEARCH 
ENGINEERS 


(Established 1931) 


Corrosion, weathering and 
Four locations Southern Florida for inland, 
salt atmospheric, tidewater and total immer- 
sion exposure tests. 


7th St. MIAMI, FLORIDA 


Reach Corrosion-Conscious Buyers Low Cost 


After June address CORROSION 1061 Bldg., Houston 
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Photo: Courtesy Sinclair Refining Company 


After 18 months in cat-cracking service at Sinclair Refining Company's 
Marcus Hook Refinery—this Alcoa Aluminum Heat Exchanger Tube bundle 
was not even discolored by severe ammonia and hydrogen sulfide con- 
tamination. Alcoa Alclad 3S-H14 tubes resisted contaminated river water. 


knows most about the use and application 
aluminum heat exchanger tubes 


Alcoa pioneered the use aluminum heat exchanger tubes years ago. Although 
their sale today limited government regulation, you will want start planning 
with copy the booklet, Aluminum Heat Exchanger Tubes.” Write: 


7856-F Gulf Building, Pittsburgh 19, Pa. 


OVER 6-MILLION FEET CORROSION RESISTANT ALCOA TUBES ARE USE FOR APPLICATIONS LIKE THESE... 


PETROLEUM 


Condensers handling hydro- 
carbon fractions from such 
processes Thermal and 
Catalytic cracking, reform- 
ing, polymerizing, 

Vapor recovery 

Lube oil coolers 


Natural gas compressor after- 
coolers 


Recompressor after-coolers 

Hydrogen sulfide gas coolers 

Furfural condensers and heat 
exchangers 


Propane chilling 

Wax sweaters 

Lean oil exchangers 

Amine solution coolers 

Glycol-amine heat exchangers 
and reboilers 

Jacket water coolers 


CHEMICAL 
Butanol 

Ethanol 
Ethylene Glycol 
Glycerin 


Ricinoleic acid 
lsopropanol Acetanilide 

Ammonia 

Phenol Hydrogen Cyanide 
Propylene Glycol Nitric acid (concentrated) 
Acetaldehyde Pyridine 


Formaldehyde 
Furfural Sulfide 
enzene 


Dichlorobenzene 

Stearic, Palmitic, Maleic Oleic Gelatin 
acids Hydrogen Peroxide 

Butyric acid Turpentine 

Naphtha Xylene 


Use Alcoa Alclad 3S-H14 Heat Exchanger Tubes with fresh, brackish and salt-cooling waters 


WARM 
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New Members and 
Changes Address 


This list published principally for 
use NACE Regional and Sectional 
officers keeping their mailing lists 

date. 


(Additions and Changes Through 
April 27, 1952 
CALIFORNIA 

DRESSER, JR., THEODORE P., Abbott A. 
Hanks, Inc. 624 Sacramento, San Francisco 
11, California. 

FLYNN, HUGH F., Macco Corporation, 14409 
Paramount Blvd., Paramount, California, 
KERR, JAMES G., C. F. Braun & Co., 1000 

S. Fremont Ave., Alhambra, California. 

KURZ, FRED E., Service Coating Corporation, 
217 North Lagoon Ave., Wilmington, Cali- 
fornia. 

WING, PAUL A., Service Coating Corporation, 
217 North Lagoon Ave., Wilmington, Cali- 
fornia. 

CONNECTICUT 

HYYPIA, JORMA, Box 219, Glenville, Con- 
necticut. 

STEEVES, ARTHUR F., Box 966, New Lon- 
don, Conn. 

DISTRICT OF COLUMBIA 

WALTON, ROBERT E.,. Water Service Lab- 
oratories, Inc., 1514 “P’’ Street (rear) N.W. 
Washington 5, D. C. 

FLORIDA 

KELLY, KEITH V., International Minerals 
and Chemical Corporation, Mulberry Re- 
search Lab., Mulberry, Fla. 

ILLINOIS 

DURAND, EDWARD A., Ekco Products Co., 
1949 N. Cicero Ave., Chicago 39, Ill. 

FLAHERTY, JOHN T., Metallizing Engineer- 
ing Co., Inc., 3431 So. Ashland Ave., Chi- 
cago, Ill. 


ACIPCO Pipe for Permanence! 


ACIPCO pipe has the lasting strength that enables survive continued corrosive 
attack, year after year, and keep giving the same dependable, economical service 
the day was installed. manufactured the Mono-Cast centrifugal process 


diameters 3-inch through 48-inch. 


Being cast iron, ACIPCO pipe enjoys enviable reputation. Cast iron pipe has 
had over 300 years service abroad and more than 100 years service the United 
States. ACIPCO pipe produced under close control meet nationally recognized 
standard specifications. can supplied with variety joints for conveying 
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PATZELT, HAROLD IL, 
Chicago, Ill. 

TUTTLE, LOREN W., Public Service Co. of 
Northern Illinois, 72 W. Adams, Chicago, 
Ill. 


7407 S. Union St., 


INDIANA 

HUDSON, M. B., Shell Oil Co., Zionsville, 
Indiana. 

JACKSON, ROBERT O., Ric-Wil Plastic Coat- 
ing & Mfg. Corp., Box 414, Salem, Indiana. 

WEISERT, EDWARD D., Haynes Stellite Co., 
Div. of Union Carbide & Carbon, 725 So. 
Lindsay, Kokomo, Indiana. 

KANSAS 

DAVISON, DON W., Surface Engineering Co., 
Inc. P. O. Box 2273, Wichita 1, Kansas. 

DRIEG, KENNETH L., Shamrock Recondi- 
tioners, 5427 N. Broadway, Wichita, Kansas. 

MARYLAND 

COOPER, ALBERT H., P. O. Box 1471, Balti- 
more 3, Maryland. 

JESTER, JOHN, Washington Suburban Sani- 
tary Commission, 4017 Hamilton St., Hyatts- 
ville, Md. 

MALONE, MAURICE O., 
Baltimore, Md. 

OLIVEIRA, JOHN F., Bethlehem Steel Co., 
Shipbuilding Division, Bethlehem Sparrows 
Point Shipyard, Sparrows Point 19, Mary- 
land. 


903 Church St., 


MASSACHUSETTS 

LAWSON, MARTIN J., Koppers Co., Inc., 250 

Stuart Boston, Mass. 
MICHIGAN 

BUTLER, R. EVERETT, Aurora Gasoline Co., 
1215 South Dix, Detroit 25, Mich. 

SINCLAIR, W. ALLISTAIR, The Detroit Edi- 
son Co. 2000 Second Ave.—Room 742, De- 
troit, Mich. 

STUBER, HERBERT D, Dow Chemical Co., 
Midland, Michigan. 

MISSOURI 

BEIER, LEO J., Deady Chemical Co., 1316-18 
St. Louis Ave., Kansas City 7, Missouri. 

MALLEY, JR., HENRY A., Deady Chemical 
Co., 1316-18 St. Louis Ave., Kansas City 7, 
Missouri. 

MALLEY, ROBERT J., Deady Chemical Co., 
1316-18 St. Louis Ave., Kansas City 7, Mis- 
souri. 

STONE, WILLIAM J., Deady Chemical Co., 
1316-18 St. Louis Ave., Kansas City 7, Mis- 
souri. 

NEW JERSEY 

LUSSKIN, ABRAHAM, Everseal Mfg. Co., 

Inc., 475 Broad Ave., Ridgefield, New Jersey. 


chemicals, salt brine, gasoline, gas, sewage, oil, water and other 
liquids under every service condition. Among the joints available 


are American Double-X, Flanged, Screw-Gland, Molox Ball Joint, 


Roll-On and Bell and Spigot. 


For many years our Company has pioneered research, main- 


taining experienced staff chemists, metallurgists, engineers, 


and fully equipped modern laboratories. Refer your next piping 
problem ACIPCO and utilize our extensive manufacturing 


facilities. 


Write for free literature, stating the kind joint which you 


are interested. 


American Cast Pipe Company 


Birmingham Alabama 


NEW MEXICO 

COHN, ALBERT A., El Paso Natural Gas 
Co., Box 1384, Ja., New Mexico, 

MIZE, WOODROW W., El Paso Natural Gas 
Co., Box 997, Farmington, New Mexico. 
WARD, JACK L., Shell Oil Co., Box 1957, 

Hobbs, New Mexico. 
NEW YORK 

BRITTON, ORSON J., Pfaudler Co., 1000 West 
Ave., Rochester, N. Y. 

HULL, JOSEPH W., Hawk-eye Works, East- 
man Kodak Co., 20 Avenue E, Rochester, 
New York. 

McCAMMON, THOMAS A., 155 E. 96th St. 
New York 28, N. Y. 

O'NEILL, E. B., Shannon Brothers, 150 Broad- 
way, New York 38, N. Y. 

SUSSMAN, SIDNEY, Water Service Labora- 
tories, Inc., 423 W. 126th, New York 27, 
N, Y. 

WILCOX, ROBERT H., Conover-Mast Publi- 
cations, Inc., 205 East 42nd, New York 17, 

WINCHESTER, CHARLES L., 
Ave., Apt. 7E Brooklyn 15, N. 

OHIO 

CHAPIN, DANIEL, Dow Chemical Co., ermi- 
nal Tower, Cleveland, Ohio. 

CHRISTIE, DAVID E., Duriron Co., In«., 420 
No. Findley, Dayton, Ohio. 

COATS, HARRY P., Firestone Steel Pr: ducts 
Co., Akron, Ohio. 

SOUTH, JOHN R., 1976 Seymour Ave., Cin- 
cinnati 37, Ohio. 

TISSOT, ROBERT A., Maintenance Inc.. West 
Liberty Street Extension, Box 35, Wooster, 
Ohio. 


OKLAHOMA 

AMSTUTZ, RAY W., Earlougher Engineering, 
3316 East 21, Tulsa, Oklahoma. 

BELL, JAMES C., Service Pipe Line Co., Sery- 
ice Pipe Line Bldg., Tulsa, Okla. 

SMITH. CECIL O., The Carter Oil Co.. Box 
801, Tulsa, Oklahoma. 

OREGON 

BURNS, WOODROW T., John W. Burns & 
Sons Painting Co., 5140 N. E. 42nd Ave, 
Portland, Oregon. 

WOOD, B. NEALLEY, Charlton Laboratories, 
Inc., P. O. Box 1048, Portland, Oregon 

PENNSYLVANIA 

ADAMS, LUDWIG, Pittsburgh-Des Moines Co., 

Neville Island, Pittsburgh 25, Pennsylvania, 


(Continued Page 22) 
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CATHODIC PROTECTION 
RECTIFIERS 


AIN DAR 


ARABIA 


EGYPTIAN 


MODEL FOR EVERY PURPOSE 


Self Cooled 


Self Cooled with Hermetically Sealed 
Stacks 


Oil Immersed 
Immersed Explosion Proof 


Write, wire, phone today for 
complete details and prices 


the finest 


OIL-IMMERSED 


Gas 
Gas 
97 
#4 
Ave., 
ap 
4 
Mecca 
SUDAN 
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New 


(Continued from Page 20) 


BAKER, HAROLD D., Anderson-Prichard Oil 
Corp., 211 Third, Warren, Pennsylvania. 

BEADELL, DONALD A., General Aniline & 
Film Corp., Product Development Dept., 22 
Center Square, Easton, Pennsylvania. 

BOOVA, AUGUSTUS A., The Atlas Mineral 
Products Co., Mertztown, Pennsylvania. 

BROWN, MELVIN H., Aluminum Co. of Amer- 
ica, Aluminum Research Lab., Freeport Rd., 
New Kensington, Pennsylvania. 

KALIN, SUMNER H., U. S. Steel Co. Research 
Lab., Vandergrift, Pennsylvania. 

MACDERMOD, ELLIOTT, United Engineers 
& Constructors, Inc., 1401 Arch, Philadel- 
phia, Pennsylvania. 

MORRISON, JACOB B., Crucible Steel Co. of 
America, Midland Works, Midland Ave., 
Midland, Penna. 

ROSENFELDT, MORRIS L., Water Service 
Laboratories, Inc., 4010 Sansom St., Philadel- 
phia 4, Penna, 

SHAFFER, JR., GEORGE E., Milton Roy Co., 


1300 E. Mermaid Lane, Philadelphia 18, 
Pennsylvania. 
SHEPPARD, JR., WALTER LEE, Electro- 


Chemical Engineering & Manuf. Co., 750 
Broad St., Emmaus, Pennsylvania. 

STOSE, HAROLD F., John Wood Co., 100 
Washington St., Conshohocken, Penna. 

WANDERER, EDWARD T., Aluminum Co. of 
America, New Kensington, Pennsylvania. 

SOUTH CAROLINA 

HOWELL, JR., IRVIN N., Southern Bell Tele- 
phone & Telegraph Co., 405 Owen Bldg., 
Columbia, S. C. 

TENNESSEE 

CHARLES F., East Tennessee 

Box 831, Knoxville, Tenn. 

TEXAS 

BERNARD, JR., CLOVIS, McCarthy Chemical 
Co., Box 1067, Beaumont, Texas. 

BUTTERFIELD, PEARCE Transconti- 
nental Gas Pipe Line Corp., Box 296, Hous- 
ton, Texas. 

CHAVIGNY, NEIL L., The Chavigny Co., 805 
M & M Building, Houston 2, Texas. 

COOK, CONRAD J., Houston Porcelain Enam- 
eling Co., 1130 Sidco Road, Houston, Texas. 

COOK, EMERSON E., Texas City Refining 
Inc., Box 1271, Texas City, Texas. 

COKER, STANLEY G., Coker Radio & Elec- 
tronics, 909 Gulf Blvd., Velasco, Texas. 

CUMMINGS, GEORGE H., Rohm and Haas 
Company, Box 672, Pasadena, Texas. 

DOUGLAS, BURKE, Dow Chemical Co. Elec- 
trochemical Engineering Dept., Bldg. A-906, 
Plant A, Freeport, Texas. 

EGAN, JAMES F., Texas Utilities Service 
Company, Box 1872, Fort Worth, Texas. 

HARRIS, LUCIAN F., Pan American Pipe 
Line Co., Box 2228, Longview, Texas. 

HYNES, HAROLD K., James E. Mavor Co., 
M & M Bidg., Houston, Texas. 

JONES, EVERETT P., Texas Alloy Products 
Co., Box 19067, Houston 14, Texas. 

LELEUX, C. J., Gulf Engineering Co., Inc., 


FISHER, JR., 
Natural Gas Co., 


Gives you quick, 
easy method deter- 
mining what metal 
alloys use con- 
nection with 143 
different corrosive 
agents. Ideal for 
metallurgists, product 


designers, engineers, chemists, purchasing 
agents. Sized fit your pocket. Developed 


The Harper Co., lead- 
ing specialist non-ferrous and stain- 
less fastenings. 


FREE 


MAIL COUPON TODAY! 


Chief Metallurgist, 

The H. M. Harper Co., 

8221 Lehigh Avenue, Morton Grove, lil. 
Please rush my free copy of the Harper Computer of 
Corrosion Resistance, 


NEMO. 
COMPGRY 


Box 1534, Corpus Christi, Texas. 

MORGAN, HOMER C., Gulf Oil Corporation, 
Drawer 2100, Houston, Texas. 

McCARVELL, JOHN H., Macco Oil Tool Com- 
pany, 1521 Prince, Houston 8, Texas. 

PAREDES, FELIPE, El Paso Natural Gas 
Company, Box 1492, El Paso, Texas. 

PIKE, GEORGE T., Houston Natural Gas Cor- 
poration, Petroleum Building, Houston, 
Texas. 

ROWAN, ROBERT L., Rowan & Buchanan, 
6006 Ardmore Street, Houston, Texas. 

ROWE, JR., JOHN A., Gulf Oil Corporation, 
5311 Kirby Drive, Houston 5, Texas. 

SCHOONOVER, WAYNE D., Morrow Ensgi- 
neering Specialty Co., 324 Hathaway, Hous- 
ton, Texas. 

SHELTON, JOHNNY H., National Tank Co., 
Box 665, Midland, Texas. 

STEELE, JAMES E., Bethlehem Steel Com- 
pany, Box 3031, Beaumont, Texas. 

THOMPSON, FRANK C., Texas Coating Com- 
pany, 4620 Telephone Rd., Houston 17, Texas. 

WISCONSIN 

CALE, DUTRO C., 1028 E. Juneau 

Milwaukee 2, Wisconsin. 
FOREIGN 
COLEMAN, A. R., The Bell Telephone Co. of 


Avenue, 


Canada, 1050 Beaver Hall Hill, Rm. 1429, 
Montreal, Quebec, Canada. 
HALL, WILFRED N., Dominion Tar and 


Chemical Co., Limited, 2240 Sun Life Bldg., 
Montreal, Quebec, Canada. 

HORNE, A. N., Trans-Northern Pipe Line Co., 
21 Dundas Square, Toronto, Ontario, Canada, 


TECKOE, JR., JOHN E., Windsor Utilities 
Commission, 149 Chatham West, Windsor, 
Canada. 


JENNINGS, JOHN W., Colonia Americano E-5 
N. Rosita, Coahuila, Mexico. 

PETRASHUYK, PETER, C. A. Energia Elec- 
trica de Venezuela, Apartado 146, Maracaibo, 
Venezuela. 


CHANGES ADDRESS 


(Old Address Follows New in Parentheses) 
CALIFORNIA 

RAASCH, DALLAS G., La Mesa, Lemon 
Grove, Spring Valley Irrigation District, 
Box 518, La Mesa, California (4769 Spring 
St.) 

SHELTON, M. J., La Mesa, Lemon Grove & 
Spring Valley Irrigation Dist., Box 518, La 
Mesa, California (4769 Spring St.) 

STRAWDERMANN, HAROLD P., 2734 Peta- 
luma Ave., Long Beach 15, California (Na- 
tional Lead Co., 3113 E. 26th St. Los An- 
geles 23, Calif.) 

TOMPKINS, JR., ALBERT H., Superior Tank 
& Construction Co., 6155 So. Eastern Ave., 
Los Angeles 22, Calif. (Chanslor-Canfield 
Midway Oil Co., 4549 Produce Plaza West, 
Los Angeles 11, Calif.) 

RANKIN, NORMAN K., 2409 Elm Ave., Man- 
hattan Beach, Calif. (Polyken Indust. Tape 
Dept., Bauer & Black Co., 222 W. Adams 
St., Chicago 6, Ill.) 

FORD, CHARLES D., 308 Lincoln Ave., Palo 
Alto, Calif. (Electro Rust-Proofing Corp., 


NOTES 
siren 


1713 S. California Ave. Monrovia, Calif.) 

EDWARDS, ROBERT W., The Republic Sup- 
ply Co. of Calif. 1919 Williams Sst., San 
Leandro, California (1401 Park Emery. 
ville, Calif.) 

MOLLER, JOHN H., The Republic Supply 
Co. of Calif. 1919 Williams St., San Lean- 
dro, California (1401 Park Ave., Emery- 
ville 8, Calif.) 

DELAWARE 

HERBERT V., Alloy Stee] 
Products Co., Inc. 226 West Ninth St 
Wilmington, Delaware (318 Investment 
Bldg., Pittsburgh 22, Pennsylvania) 

FLORIDA 

BIDDISON, P. McDONALD, Box 701, Arling- 
ton, Florida (1341 South Boston, Tulsa 3 
Oklahoma) 


EVANS, JR., 


ILLINOIS 
GREEN, JEROME, 7027 S. Jeffery Ave., Chi- 
cago 49, Ill. (National Aluminate Corp. 
6216 66th PL, Chicago 38, 
HOLSINGER, FRED J., Corn Products Re- 
fining Co., Argo, Cook Co., Illinois (201 y, 


Wells St., Chicago, Ill.) 

LARSON, JOHN A., Orrington Hotel, Evans- 
Ill. (Rust-Oleum Corp., 2425 Oakton 
St.) 


SCHMIDT, BURTON J., 659 Deerpath Drive. 
Deerfield, (220 Central Park Ave., 


4 
mette, Ill.) 
LOUISIANA 
CARMICHAEL, JR., CHARLES J., 441 North 
Union, Opelousas, Louisiana (Gulf Ref, Co, 
Production Div., Box 234 Lafayette, Loui. 
siana) 
JAY, LESTER L, 208% Philip St., New 
_ Iberia, La. (The Texas Co., P. O. Box 457) 
NEWTON, WILLIAM E., 5119 Kendal! Drive, 
New Orleans, La. (1204 
Apt. 1) 
4 
> 
9 
| 


Napoleon Ave,, 
NEW JERSEY 

CROBAUGH, ALBERT 
Corporation Propeller Div., 

(Rocket Dept.) 

NEW YORK 

LEWIS, SIDNEY A., U. S. Stoneware Com- 
pany 60 East 42nd St., New York 17 
(Ray Miller Inc., 252 North 10th St.. 
ark, New Jersey) 

WESTERHOFF. R. P., Ford, Bacon & Davis, 
Inc. 39 Broadway, New York 6, N. Y. (H. 
E. Whitaker. Vice Pres. & Chf, Engr.) 

PENNSYLVANIA 

BURNS, CHESTER P., 4518 Brownsville Road, § 
Pittsburgh 27, Pennsylvania (Atlas Mineral 
Products Co., Mertztown, Pa.) 3 

HAMILTON, HUGH L, The A. V. Smith Com- § 
pany 121 Coulter 
vania (370 
Pennsylvania) 

KENDALL, V. V., National Tube [ivision, 
U. S. Steel Co. Box 266, Pittsburgh 30, f 
Pennsylvania (National Tube Company) 

RINGER, FRANCIS, The A. V. Smith Com- § 
pany, 121 Coulter Avenue, 
sylvania (370 
Pennsylvania) 

TENNESSEE 

HECHT, JR., LEON M., Woodlawn Drive, 
Nashville, Tenn. (214 92nd St., Apt. 
New York, New York), 

SIMPSON, N. H., 140 Placer Lane, Oak Ridge, § 

Tenn. (Consol. Vultee Aircraft Corp., 

| 


Curtiss-Wright 
Caldwell, New 
Jersey 


N, Y. 
New- 


Ave., Ardmore, 
Lane 


Pennsyl- § 


Trevor Bala-Cynwyd, | 


Ardmore, Penn- 


Trevor Lane, Bala-Cynwyd, 


Lane, Fort Worth 1, Tex.) 
TEXAS 

HUESEMAN, ROBERT L, Middle West Coat- 
ing & Supply, 3018 Shenandoah, No. 6, Hous- 
ton, Texas (207-A Daniel Building, Tulsa, 
Oklahoma) 

KELLY, J. DYCHE, 2438 South Blvd., Hous- 
ton, Texas (Hydraulic Equipment (o., 1341 
North Shepherd Dr.) 

KIRSTEN, K. W., Temco Aircraft Corp., Bos 
6191 Dallas, Texas (Texas Eng. & Mfg. C0. 
Ine.) 

STAFFORD, JAY D., National Tank Co., Box 
665, Midland, Tex. (Box 1387, Odessa, Tex. 

Transcontinental Gas_ Pipe 


WADE, O. W., 
Houston, Texas 


Line Corp. P. O. Box 296, 
(3100 Travis Street) 
FOREIGN 


don, N. 11, Eng.) $ 
SCHMEECKLE, DUANE, A., Shell (il Com 
pany Box 100, Calgary, Alberta, Canada (P. 
O. Box 271, Donaldsonville, Louisiana) 
Prestwich, NR. Manchester Lanes Englat § 
(c/o Kuwait Oil Co., Ltd., Ahmadi, Kuwalt§ 
Persian Gulf) | 
SCHERESCHEWSKY, L., Gaz 
Center Des Recherches, 62, Rue Cour 
celles, Paris, France ; 
‘MOYAR, ROBERT E., Standard-Va: uum Pe : 
troleum, Maatschappij, Prod. 
Gerong, Palembang, 
(Pendopo) 
SCARPA, PROF. OSCAR, Via Plino if Cert § 


4 


obbio (Como) Italy (1st. 


Del Politecn, Dalmine S.P.A. Piazza 
ardo ICO. Vinci 32. Milan, 
STOBAUGH, JR., ROBERT B., ° Creoky 


Petroleum Las Piedras, Edo. 


: 
ik 
tr 
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Sie 
Everlasting oronto, Ontario, Canada (John Pate ch 
x 


June, 1952 NACE NEWS 


lif.) 


Sup- 
» San 
mery- 
supply 
Lean- 
‘mery- 
Steel | 
h 8st, 
stment 
\rling- 
ilsa 3, 
ts Re- 
vans- 
Oakton 
Wil- 
NICKEL ALLOYED STEELS, heat treated high strength values, provide 
parts extreme toughness and reliability for Harwood intensifiers, such this 
New typical installation glass company’s plant. 
TYPE 316 STAINLESS UTILIZED Foxboro in- 
dicators and recorders such these shown use with 
NICKEL ALLOYS HELP MAKE 
Road, 
COMMERCIALLY PRACTICAL 
ith Com- § 
Pennsyl- 
Cynwyd, 
New equipment and processes now being used explore pressures 
urgh 30, § 
| 
Heretofore, the highest pressure commonly used indus- molybdenum, for heavy duty helical elements that de- 
2A. trially has been for ammonia synthesis 1000 atmos- termine pressures 80,000 Results service 
Ridge prove the correctness choosing Type 316, since 
Now, however, pressures least 2000 atmospheres resists corrosion from wide variety chemicals, and 
(30,000 p.s.i.) already serve production processes, and good spring qualities with high yield point 
apparatus capable delivering pressures 200,000 after suitable cold working. 
has been designed the Harwood Engineering Harwood, also, uses Type 316...sometimes line 
Company Walpole, Mass. composite tubes, and sometimes solid tubing han- 
secure essential stamina high pressure heads dle pressures 200,000 
nickel alloyed steels. The types used, include S.A.E. 
4340 (nickel-chromium-molybdenum), S.A.E. 3250 
(1.75% and 3450 (2% nickel- present, the bulk nickel produced being di- 
chromium They are heat treated very high strength, verted def Thr ough application appropriate 
with double tempering treatment after authorities, nickel obtainable for the production 
quenching, engineering alloy steels for many end uses defense 
Developed for use conjunction with these new high and defense supporting industries. Counsel and data 
pressure units are instruments for measurement and containing nickel, for your futur 
control... produced The Foxboro Company Fox- ects, may had for the asking. invite your inquiries. 
Foxboro utilizes nickel-alloyed stainless steel, Type 
316, containing 17% chromium, 12% nickel and 
10 Cert or 
rtrochimict § 
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INTERNATIONAL NICKEL COMPANY, INC. 


Italy)... 
co Creo! 

do. Fale 
gas) 


CORROSION 


NACE 
New Corporate Members 
JOHN BURNS SONS PAINTING 
co. 


Portland, Oregon 
Woodrow Burns, Rep. 


THE DEBEVOISE COMPANY 


Brooklyn, New York 
Henry Robinson, Rep. 


THE SUPERIOR OIL COMPANY 


Houston, Texas 
William Edwards, Rep. 


SURFACE ENGINEERING COMPANY, 


Wichita, Kansas 
Don Davison, Rep. 


Annual Sea Horse 


Conference Scheduled 


The 1952 Annual Informal Conference 
the Sea Horse Institute was sched- 
uled for June 4-6, Wrightsville Beach, 
The proposed program included, 
“Corrosion Heat Exchanger Tubes 
Polluted Waters,” 
tion,” “Protective Coatings,” and “Mis- 
cellaneous Topics.” Advance questions 


were requested and members asked 
suggest changes and improvements 
the 


three minutes. 


perfect product. 
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Waterfront Structures 
Deterioration Subject 
Miami Beach Meeting 


The program for the June 11-13 
Marine Borer and Prevention De- 
terioriation Waterfront Structures 
Conference Miami Beach, Fla., con- 
tains the following items corrosion 
interest: 

June 11—Office Naval Research In- 
terest Prevention Deterioration 
Bolster, USN. Deterioration Problems 
Bureau Docks, Director, Fleet Facili- 
ties Division, Washington, Cor- 
rosion Problems Waterfront Struc- 
tures LaQue, The International 
Nickel Co., Inc., New York. 

Other items include various aspects 
the technology related the con- 
ference subject including biological data 
and wood preservation information. 

Reservations for the meeting can 
made writing the Manager, St. 
Moritz Hotel, 1565 Collins Ave., Miami 
Beach, Fla. 


Atkinson Elected 


Roy Atkinson was elected chair- 
man the General Committee for 1952 
joint meeting the General and 
Technical Committees the Denver 
Committee Electrolysis. Mr. Atkin- 
son distribution engineer with the 
Public Service Company Colorado, 
Denver, Col. succeeds Kenneth 
Day who was the 1951 chairman. 


Service bushings are packaged rolls and cartons 
600-1000, depending size bushings. You can count 5000 bushings less than 


All bushings are ring and plug gauged with standard pipe gauges assure you 


WRITE 


Magnolia Refinery 
Beaumont Toured 


Sabine-Neches Section 


field trip through the Magnolia 
troleum Co. refinery Beaumont, Tex. 
the Sabine-Neches Section. The trip in- 
cluded visits all points interest 
the members and took about hours, 
Nineteen members and three guests at- 
tended. 

The business meeting was held the 
Golden Arrow restaurant. The May 
meeting, designated social meeting 
was held May Orange, Texas, 
Ladies were invited, 

The nominating committee presented 
slate officers that was voted 
the May meeting. 


Desulfurization and 
Dehydration Discussed 
Oil Recovery Meeting 


Included the program the Fourth 
Oil Recovery Conference, Hogg Me- 
morial Auditorium, Austin, Texas, was 
the following paper: Desulfurization and 
Culbertson and Connors, Phillips 
Petroleum Co., Bartlesville, Okla. 

The May 8-9 meeting was sponsored 
the Texas Petroleum Research Com- 
mittee. 


More than 4190 Corrosion 
magazine are being mailed monthly. 
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corrosion putting the bite your equipment? 
endangering your product purity? 


Then interested this experience 
large midwestern company. 


Producing highly refined salt for the food proc- 
essing industry, they needed special material for 
new brine evaporating pan hoods. 


They needed material that was highly resist- 
ant corrosion... salt vapors 
condensing non-resistant hood would carry 
heavy metal impurities back into the slurry, thus 
contaminating the salt. 


And they needed material that had special 
fabrication features. had have the same high 


corrosion resistance weld areas the sheet 
itself, 


NACE NEWS 


Salt evaporating pan hood and stack corrosion-resisting Monel. 
Fabricated the Brown-Hutchinson Iron Works Detroit, Michigan, 
26-gauge Monel sheet, 16-gauge ribs and angle sup- 
ports, 16’ high 44’ wide Monel throughout. 


Protecting product purity with MONEL 


These requirements, plus their experience with 
heat exchangers, dryers, and conveyors, 
led them select Monel again. 


They now have four hood assemblies use, 
giving excellent service the production high 
quality salt Monel. 

* * * 
So, you are bothered corrosion have diffi- 
culty maintaining purity product, perhaps 
Monel offers you solution, too. Consult our tech- 
nical staff. They will glad help you. Just write 
giving full details. 


Remember, however, that because Nickel and 
Nickel Alloys like Monel are extended delivery, 
will pay you anticipate your needs. Order well 
advance giving necessary NPA rating and com- 
plete end-use information. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
Wall Street, New York 


NICKEL LOW CARBON NICKEL DURANICKEL® 


Nickel Alloys 
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Prufcoat Laboratories, Inc., Cambridge, 
Mass. has issued new general catalog 
describing its entire line coatings. 
list chemical agents which the 
coatings are resistant included. Data 
given are keyed available technical 
bulletins issued the company. 


Gammagage, instrument using isotope 
emissions, has been used chart the 
extent corrosion sulfite pulp digest- 
ers eliminating tedious and costly in- 
spection mechanical means. Made 
Isotope Products Ltd., Oakville, On- 
tario, the instrument uses gamma rays 
Cobalt 60, iridium 192 iso- 
topes produced the Canadian atomic 
energy installation Chalk River. 


ACP Phosphate Coating Chemicals and 
Processes are described 
bulletin issued American Chemical 
Paint Company, Ambler, Pa. The 
pamphlet covers paint 
proofing, protection friction surfaces, 
extrusion and drawing lubrication and 
table government specification equiva- 
lents company formulations. 


Silver being clad stainless steel 
American Cladmetals Co., 


Carnegie, Pa. The Kinney process used 
the company makes permanent 
bond. The material used the elec- 
tronics field because the high conduc- 
tivity the silver and the corrosion 
resistance the steel. 

Carey Company’s Reference List for 
Asphalt, Asbestos and 
ucts covers 800 building materials and 
industrial products. The manual shows 
Army, Navy, MIL, Federal, ASTM and 
corresponding 
Carey products. Copies can obtained 
writing the company, Dept. FRM, 
Cincinnati 15, Ohio. 


Kelite Products, Inc., 1250 North Main 
Street, Los Angeles 12, will send re- 
quest its brochure explaining its cleaning 
and processing materials using the Kelite 
Control principle. 

Crown Industrial Products Co., Park 
and Borden Ave., Sycamore, pro- 
ducing Crown Rust Inhibitor, proprie- 
tary material with animal fat base, 
designed prevent rust. applied 
from 12-ounce spray container and 
dries tacky finish. Protection 
hours standard salt spray test 
surfaces but has been found more effec- 
tive moist surfaces. 


Erwood, Inc., 1770 Berteau St., Chicago 
13, has developed device called Electro- 
Probe designed amplify 
ceived through vibration pick-up probe. 
tions point contact unaffected 
airborne noises. Audible comparison 
vibration sounds within range 
decibels and meter visual indication 
provided. 

Hydrocide Colorless, silicone 
water repellant designed make ma- 
sonry resist moisture. Sonneborn 
Sons, Inc., Eighth Ave., New York 


11, manufacturers said makes all types 
above-grade porous masonry water 
repellant immediately after drying. 
invisible, colorless, and will not wash 
Wear away. 

How Use Schedule Numbers Power 
Piping bulletin issued Tay- 
lor Forge Pipe Works, Box 
485, Chicago 90, describes, among other 
things, methods selecting pipe wall 
thickness. 

Minnesota Mining and Manufacturing 
Co., 900 Fauquier St., St. Paul Minn., 
has issued eight page booklet pro- 
tecting buried pipes from corrosion with 
“Scotch” plastic tapes No. and 22. 
High speed machine and hand wrap- 
ping techniques are described. Case his- 
tories uses the tape and tables list- 
ing the physical and electrical proper- 
ties the tapes are given. 

Industrial High Pressure Tube Fittings 
manufactured The Deutsch Com- 
pany, 7000 Avalon Blvd., Los Angeles 
are described new catalog. Ma- 
terials used include plated steel, brass, 
Dural and stainless steel. 


Murphy Miller, Inc., Chicago, has 
introduced new humidity testing cabi- 
net which they state will supply quickly 
and accurately, relative 
tween and percent the tempera- 
ture range 185 degrees Features 
include refrigerating unit and elec- 
trical heating unit, high capacity con- 
densing system eliminate condensation 
caused rapidly changing tempera- 
tures, adjustable shelves and electrical 
outlets. The cabinet contains cu. ft. 
working space. 
Sellers Injector Corp., Philadelphia, Pa., 
marketing new jet cleaning unit able 
throw solid stream hot detergent 
changing hoses and nozzles, the same 
unit can used produce high impact 
jet hot water, effective distances 
ft. All heating and propelling done 
within the unit ordinary plant steam, 
without heaters, pumps any moving 
parts. 


Turco Products, Inc., Los Angeles, 
Calif., has formulated high-speed dye 
penetrant process used with pro- 
duction line inspection techniques. First 
the part sprayed with 
ing dye. The dye penetrates into cracks 
and flaws which extend the surface 
the part. The red surface dye then re- 
moved vapor degreasing. Next 
white developer sprayed the part. 
The red dye which has penetrated 
cracks and other flaws then bleeds into 
the developer, marking the flaw: 


Welding fittings made the Tri-Clover 
Machine Co., Kenosha, Wis., for use 
with stainless steel light gauge O.D. 
tubing are discussed booklet pub- 
lished the company. The illustrated 
catalog shows 45-degree laterals, crosses, 
Y’s caps, eccentric and concentric reduc- 
ers and other fittings. Tables and dimen- 
sions the various fittings are given. 


All-State Welding Alloys Co., 
manual which gives brief explanation 
brazing. Best ways preparing the 
metals for brazing are given. Diagrams 
are used aid showing 
techniques. The book states that almost 
all metals can brazed. 

International Nickel Co., 
two booklets: Theory the Mecha- 
nism Rusting Low Alloy Steels 
the Atmosphere,” and Nickel 
Plating.” the first booklet, postu- 
lated that corrosion rate depends the 
quality and quantity water reaching 
the steel surface. 
corrosion products decrease the 
soluble constituents the water and 
thereby decrease corrosion. These cor- 
rosion products are different different 
steels. For this reason maintained 
that although two different kinds steel 
are subjected exactly the same condi- 
tions climate, the 
rounding the unrusted surface not the 
same. “Practical Nickel Plating” 
44-page booklet which gives brief 
summary the applications 
plating; plating solutions; conditions and 
properties deposits; preparation 
basis metals for plating; plating diffi- 
culties and their correction; and other 
phases and problems nickel plating. 


Texsteam Corp., Houston, Texas, has 
developed high pressure chemical in- 
jector pump which will produce from 
100 20,000 Ibs. 
Discharge pressures are regulated 
controlling feed pressures between 
range lbs. The pump weighs 
Stellite pistons and valves 
for sustaining high pressures. 

Solar Aircraft Co., 2200 Pacific High- 
way, San Diego 12, Cal., 
process coating metals with ceramics 
makes possible for parts made 
alloys rich strategic elements last 
longer under high temperatures pre- 
venting oxidation and corrosion. The 
company maintains that more easily ob- 
tainable and lower grades steels can 
substituted for higher alloy steels 
the lower are ceramic 
coated. Some uses for ceramic coated 
metal, addition aircraft parts, are: 
petroleum refining and chemical process 
industries; locomotive engine parts, 
dustrial gas turbine parts, heat exchaag- 
ers, industrial furnace parts and many 
other articles. 

bd . 
Galvalloy, galvanizing coating 
said the manufacturers bond 
metal surfaces without the use flux, 
sandblasting cleaning. The Metalloy 
Products Co., distributors the product, 
state that only necessary pre-heat 
the base metal before applying gal- 
vanizing coating bar and that pot metal, 
aluminum, and magnesium can 
vanized. The company 
coating will not peel, burn 

Midwestern Engine and Equipment Co. 
recently announced the 
Jay McCray general manager 


(Continued Page 27) 
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New Products— 
(Continued from Page 26) 


the Oklahoma City, Okla. branch 
office, and the appointment Fred 
Steinmiller the company’s sales rep- 
resentative Chicago. Mr. Steinmiller 
will promote the sale Midwestern’s 
pipe line wrapping and supply items for 
the Indiana, Illinois, Iowa, Wisconsin 
and Minnesota area. Former manager 
Midwestern’s 
office was Mitchell. 


Metallizing Engineering Co., Inc., Long 
Island City, has issued two book- 
lets: instruction manual the use 
their and type metallizing 
guns and publication explaining the 
procedures the company has developed 
meet wide range corrosion prob- 
lems. manual contains cutaway dia- 


grams the gun and equipment and 
pictures the use. Operating 
instructions, care of the gun, use of 
special «quipment, spraying tables and 
listing accessories are 
also The other publication ex- 
plains the “Metco Systems” proce- 
dures the company has developed. These 
systems generally consist spraying 


pure metallic aluminum coatings 


which are then treated with special or- 
ganic materials. The various corrosive 
environments are given along with the 
Metco Systems recommended combat 
them. 


The firm also announces new de- 
velopment the field low pressure, 
vacuum, slush “lay-up” 
laminations. Metco spray gun used 
cover plaster master mold. Spra- 
mold wire, made low melting-point 
metal alloy first applied approximately 
thick. Next .030 coating alumi- 
num bronze alloy sprayed on. This 
followed another .040 coating Spra- 
mold wire. The mold said repro- 
duce minute detail the master mold. 


PERSONALS 


Laurence Warwick, executive secre- 
tary American Society for Testing 
Materials and its administrative head 
since 1919 died Wednesday, April 23, 
following what was believed 
heart attack. His death came about 
hour after presided dinner honor- 
ing the retiring treasurer the society. 
had made many contributions the 
field standardization and research 
materials. was member several 
engineering societies. 

Robert Painter has been named treas- 
urer American Society for Testing 
Materials succeeding John Ritten- 
house, who has retired after years 
with the group. 


Russell has been named 
Corrosion Products Representative for 
Western and Pacific Coast Districts 
Manufacturing Origi- 
nally from Portland, Oregon, Mr. Mc- 
Intosh attended Benson College and 
completed course industrial engi- 
heering University Southern Cali- 
fornia, member NACE and 
the American Water Works Associa- 
will make his home Los 
Angeles, Cal, 


Walter Remmers has been elected 
vice-president—Alloys Division, Union 


NACE NEWS 


Carbide and Carbon Corp. joined 
Union Carbide 1936, was president 
Electro Metallurgical Company since 
1948 and president United States 
Vanadium Company since 1950. 

Kenneth Hannan has been elected 
treasurer Union Carbide and Carbon 
Corp. has been with the corporation 
since 1936. 

Morse Dial has been elected president 
Union Carbide and Carbon Corp. 
graduate Cornell University, has 
been executive vice-president the firm 
since 


Robert LaFortune has been named 
representative Reilly Tar Chemical 
Corp., the Oklahoma, Arkansas and 
Colorado territories for protective coat- 
ings, creosote and roofing pitch. 
native and resident Tulsa, and at- 
tended University Tulsa and Purdue 
from which latter school received 
batchelor’s degree chemical engineer- 
ing. 

Anthony Allen has been named East- 
ern sales manager for Wall Colomony 
Corp. with headquarters New York. 

Paul Merica, formerly executive vice- 
president The International Nickel 
Co. Canada, Ltd. has been elected 
president the company. John 
Thompson, chairman the board, re- 
tired president. 

Gus Vogler, NACE member living 
Lafayette, La., now representative for 
Brance-Krachy Co., Inc., Houston, Tex. 
Mr. Vogler was formerly with Dowell, 
For the time being, Mr. Vogler will 
make his home Lafayette. 

The National Association Corrosion 

Engineers now has more than 3200 
members. 

Single copies most back issues 

Corrosion are available NACE mem- 
bers 50c each and non-members 
75c each. 


CORROSION MEETINGS 


1952 
June 
Biennial Pennsylvania 
Interchapter Meeting, State College, 
23—ASTM 50th Anniversary Meeting, 
New York, 
Sept. 
4-6—AIChE (Regional Meeting) Chi- 
cago, Ill. 
8-12—Instrument Society America. 
Cleveland, Ohio. 
Dec. 
Annual Meeting. Cleve- 
land, Ohio. 
1953 
Mar. 
2-6—ASTM Spring Meeting and Com- 
mittee Week. Detroit, Mich. 
April 
Powder Association. 
Cleveland, Ohio. 
June 
29-July 2—ASTM Annual 
Atlantic City, 
Sept. 
21-25—Instrument Society America. 
Chicago, 


Meeting. 


REPRINTS 


Cathodic Protection and Pipe Lines 

Proposed Standard Method for Measuring 
the Electrical Resistance Pipe Line Coat- 
Sheppard, Donald Bond, Sharpe, 
Allen and Miller. 

Mitigation Corrosion City Gas Distribu- 


Paints and Coatings 


The Effectiveness Paint Suppressing Gal- 
Young and LaQue. 

Tests, Properties Corrosion Preventive Lubri- 
cants for Lead Sheathed Cables Under- 
ground Ducts—A Discussion Howard 
Phelps and Frank Kahn. 


Petroleum Production and 
Storage 


Corrosion Condensate and High Pressure 
Sweet Oil Wells Buchan. 

The Use Ammonia Control Vapor 
Zone Corrosion Storage Tanks 
Gardner, Clothier and Coryell. 


Miscellaneous 


Causes Corrosion Airplanes and Methods 

Cathodic Protection Active Ship Sea 

Corrosion 18-8 Alloy Furnace Tubes High- 
Temperature Vapor Phase Cracking Service 
Camp, Cecil Phillips and Lewis 
Gross. 

Salt Spray Testing Bibliography Lorraine 
Voight. 

The Cost Corrosion the United States 
Uhlig. 

Why Metals Corrode Uhlig. 


Reprints Technical Practices 
Committee Reports 


Report TP-12 Electrical 
Practices. 

First Interim Report TP-6G Surface Prep- 
aration Organic Coatings. Publication 50-5, 

Stress Corrosion Cracking Alkaline Solutions. 
Alkaline Solutions. Publication 51-3. 


PRICES 
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more reprints, Per Copy. 
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Dresser ZIPCOAT for welded joints zips over 
weld area, fits closely the pipe. 30” lengths. 


NEW DRESSER ZIPCOATS* 
GIVE SURE PROTECTION, 
SUPERLATIVE DIELECTRIC STRENGTH 


“As easy zipping jacket” what workmen 
say about Dresser’s new ZIPCOATS. They install 
ZIPCOATS 1/10 the time takes coat joint. 
You get protection that equals exceeds that offered 
the mill yard-wrapped pipe. 

And look the hazards you avoid: there’s flame; 
heating, hauling messy hot stuff; 
danger from fumes burns. 

Can installed any weather. 

Write today for descriptive material and price list. 

*Every ZIPCOAT complete with anaerobic microbi- 
ological corrosion inhibitor and cold sealing compound. 
ZIPCOAT trade mark Dresser Manufacturing 
Division. 


MANUFACTURING DIVISION 


Dresser ZIPCOAT for couplings easy in- 
stall over joint and pipe ends—all one quick 


operation. Has bleeder valve vent air during 
backfilling. 


Dresser ZIPCOAT for insulating joints ismade 
like the ZIPCOAT welds, but ten-foot 
lengths. Installing one each side in- 
sulating joint that’s protected with ZIPCOAT 
for couplings gives ultimate protection. Elimi- 
nates costly boxing and filling with dope. 
mediate trench backfill saves time. 


Install Dresser Insulating Couplings 
MINUTES 

Dresser Style 39 Insulating Couplings 

with new plastic gaskets insulate effec- 

tively and are the simplest insulating type 

joint to install. Sizes 34” to 30” and up. 


New Dresser Bonding Method saves 50% 
cost; materials preformed 


Fast bonding, giving low resistance with 
formed Dresser Bond and 5-second chemical 
welding method. Needs special skill, bulky 
equipment. Makes homogeneous weld area. 


Headquarters: Bradford, Pa. (One the Dresser nates surface contact variables. Compact kit 


Sales Offices: New York, Philadelphia, Chicago, Houston, San 


preformed bonds includes all materials needed 


Francisco. Canada: 629 Adelaide St., W., Toronto, Ontario. for installing. 
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GENERAL 
1.2 Importance 


1.2.1 

Education Committee Aims Dem- 
onstrate Importance Corrosion Tech- 
nology. HACKERMAN, Chairman, 
Committee Education, National Associ- 
ation Corrosion Engineers. Corrosion, 
No. 10, 321 (1951) Oct. 

The long range objective the Edu- 
cation Committee demonstrate 
educational institutions there exists 
flourishing and important field tech- 
nology; one which 
trained personnel are needed. the in- 
stitutions can convinced this need, 
likely they will amenable the 
establishment regular credit courses 
corrosion their curricula. Another 
objective unrelated formal courses 
develop lists capable speakers and 
topics for use NACE sections and 
regions programs. This includes pro- 
viding information popular talks such 
might given radig television 
and keeping date list motion 
pictures especially devoted the subject 
corrosion. 


Surface Preparation and Paint Appli- 
cation Economics. New 
York Univ. College Engineering, 2nd 
Symposium Varnish Paint Chem., 
1949, 49-65; also Paint Var. Prod., 41, 
No. 18-22 (1951) cf. Review, 1950, 531. 

review from engineering stand- 


Control Maintenance Costs. 
STEWART AND Standard 


AER—Aeronautical Engineering Review, Institute 
of Aeronautical — Inc. 2 East 64th 
St., New York 21, 

ALL—The Aluminum Laborato- 
ries, Ltd. P. O. Box 84, Kingston, Onatrio, 

American Water Works Associ- 
ation. Amer. Water Works Assoc., 521 Fifth 
Ave., New York 17, N. Y. 

BL—Current Technical Literature, Bell Telephone 
Laboratories, Inc., Murray Hill, N. J. 

Library Review, Battelle Memorial 
Library. 505 King Ave., Columbus, 

io. 

BNF—Bulletin; British Non-Ferrous Metals Re- 
search Association, 81-91 Euston St., London 
NW 1, England. 

Chemical Division, American Cy- 
anamid Corp. Bound Brook, New Jersey. 
CE—Chemical Engineering, McGraw Hill Publish- 

ing Co. 330 42nd St., New York 18, 

CEC—Consolidated Edison Co. New York, Inc. 
4 Irving Place, New York 3, New York. 

EL—Electroplating. 83/85 Udney Park Road, 
Teddington, Middlesex, England. 

EW—Electrical World, McGraw-Hill Publishing 
Co. 330 42nd New York 18, 

GPC—General Petroleum Corp. California. 2525 
East 37th St., Los Angeles 11, Calif, 

INCO—The International Nickel Co., Inc. 
Street, New York 5, New York. 

1P—Iinstitute of Petroleum. 26 Portland Place, 
London W#1, England. 

Abstracts, Institute Metals, 

London, England. Grosvenor Gardens, Lon- 

don 


CODE AGENCIES SUPPLYING CORROSION ABSTRACTS 


Sources 
PHOTOPRINTS 
and/or 
MICROFILM COPIES 
Technical Articles Abstracted 
CORROSION ABSTRACTS 
ENGINEERING SOCIETIES LIBRARY, 


West 39th Street, New York 18, 


CARNEGIE LIBRARY PITTSBURGH, 
4400 Forbes St., Pittsburgh 13, Pa. 
NEW YORK PUBLIC LIBRARY, New 

York City. 


LIBRARY, Office Librarian, Wash- 
ington, (Special forms must 
secured). 


LIBRARY CONGRESS 
Washington, 

JOHN CRERAR LIBRARY 
East Randolph St., 
Chicago 


Persons who wish secure copies 
articles when original sources are un- 
available, may apply directly any 
the above for copies. Full reference in- 
formation should accompany request. The 
National Association Corrosion Engi- 
neers offers warranty any nature 
concerning these sources, and publishes 
the names for information only. 

NACE will NOT accept orders for 
photoprint microfilm copies ma- 
terial not published the association. 


Mi—Metallurgia Italiana. Associazone Italiana 
¢ es Via S. Paola, 10, Milano, 
talia 

MR—Metals Review, American Society of Metals. 
7301 Euclid Ave., Cleveland 3, Ohio. 

NALCO—National Aluminate Corp. 6216 West 
66th Place, Chicago 38, Illinois. 

Bureau Standards. Supt. Doc- 
uments, U. S. Gov't Printing Office, Wash- 
ington 25, 

NSA—Nuclear Science Abstracts. United States 
Atomic Energy Commission, Technical In- 
formation Division, Oak Ridge, Tenn. 

PDA—Prevention Deterioration Abstracts. 
tional Research Council, 2101 Constitution 
Ave., Washington 25, 

RA—Refrigeration Abstracts, American Society 
Refrigeration Engineers. 40 West 40th St., 
New York 18, N. Y. 

RM—Revue de Metallurgie, Paris, France, 5 Cite 
Pigalle, Paris (9e), France. 

Current Literature Relating the 
Paint, Colour, Varnish and Allied Industries, 
Research Association of British Paint, Colour 
& Varnish Manufacturers, London. Walde- 
grave Rd., Teddington, Middlesex. 

TDD Technical Data Digest, Air Material Com- 
mand—tTechnical Service Section, Central 
Air Documents Office, Wright-Patterson Air 
Force Base, Dayton, Ohio. 

TIME—Transactions of Institute of Marine Engi- 
neers. 85 The Minories, London EC 3, England. 

UOP—Universal Products, 310 South 
Ave., Chicago, 

Development Association. 

House, Turl Street, Oxford, 
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Oil Co. Preprint, API, 14th 
Mid-Year Meeting Rfg. Div., Houston. 
pp. April 4-7, 1949. 

cost-control procedure outlined, 
covering the functions automatic 
business-machine installation and actual 
maintenance-cost reports for refinery. 
These include labor and 
ports for maintaining and operating pro- 
ducing and service units the refinery; 
expenditures labor and material fur- 
ther sub-divided type equipment, 
period time and amounts material 
used; and labor expenditure reports tab- 
ulated individual jobs, crafts involved, 
man-hours, individual piece equip- 
ment and amount overtime. 


Preventive Maintenance. Tryon. 
Esso Standard Oil Co. Preprint, API, 
14th Mid-Year Meet., Refg. Div., Hous- 
ton. April 4-7, 1949, pp. 

pattern maintenance organization 
followed Esso Standard Oil Co. refin- 
eries employes zone system wherein 
the zones (the number and size depend- 
ing upon the magnitude the invest- 
ment maintained) are supervised 
zone engineers who receive reports 
from area engineers, who provide liaison 
groups and who coordinate the function- 
ing the crafts within their area. Excel- 
lent lines communication exist for 
exchanging information between refiner- 
ies and technical departments. The fol- 
lowing phases maintenance are covered, 
summarizing the programs carried out 
each instance; lubrication, pumps and 
drivers, compressors, cathodic protec- 
tion, and non-metallic linings for large 
vessels. The training program includes 
both operator and craft training the for- 
mer the correct use equipment and 
the latter skilled maintenance. 


1.2.2, 8.4.3, 4.6.9, 5.8.1 

Control Sour Crude Corrosion 
Kansas Production Operations. 
Paper presented the Seventh 
Annual Conf., Natl. Assoc. Corrosion 
Engrs., New York, Y., March 13-16, 
1951. Corrosion, No. 11, 390-396 (1951) 
Nov. 

The corrosive portion Kansas oil 
fields covers generally all the area west 
the Shoestring oil fields the eastern 
part the state. Within this area, the 
corrosion occurs mainly wells produc- 
ing from the Arbuckle limestone. Also, 
where serious corrosion occurs, there are 
certain common characteristics chem- 
ical nature well fluids and the vol- 
umes these fluids produced. general, 
the brine rather dilute, containing 
varying amounts and Re- 
lease acid gases from the produced 
brine brings about rise and deposi- 
tion scale surface equipment and 
disposal wells. The oil also contains 
acid gases and has poor wetting ability. 
However, general rule, subsurface 
corrosion does not become particularly 
troublesome until water about per- 
cent produced fluid, Relative impor- 
tance corrosion, judged equip- 
ment costs is, descending order: tubing 
interior, rods, pump, casing exterior, 
tubing exterior and casing interior. Tab- 
ulation subsurface costs, due corro- 
sion, indicate that over-all average 
would near $1800 per well year. The 
two most popular methods corrosion 
control consists down-hole introduc- 
tion oil wetting agents formalde- 
hyde. Comparison before and after 
treating data indicates that these methods 
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accomplish closely similar savings 
equipment repair, and costs treating 
are also roughly equal. Testing costs 
average the neighborhood $120 per 
well year and corrosion lessened 
approximately percent. The present 
corrosion prevention practice Kansas 
has resulted from many years’ experi- 
mentation with resistant materials and 
methods well treatment. Experimental 
resistant materials have included plastic 
tubing, various alloy rods and tubing, 
galvanized tubing, plastic-coated and 
cement-lined tubing. Treating methods 
have included exclusion possible oxy- 
gen, neutralization agents and protective 
scale addition the formaldehyde 
and oil wetting agents. few materials, 
which probably should classed 
coating compounds, have received lim- 
ited testing laboratory and field. Their 
further development seems 
possibility. 


1.3, 5.9.4 

Packaging Notebook. VII. Metal 
Drums. Chem. Eng., 57, 239-240 (1950) 
Nov. 

Describes and illustrates fabrication 
the above, for use transportation and 
storage miscellaneous liquid chemi- 
cals. Outlines ICC specifications. Re- 
search program Steel Shipping Con- 
tainer Institute Battelle Memorial 
Institute linings for the drums 
outlined.—BLR. 


1.3 Reviews 


American Cyanamid Co. Anal. 
Chem., 21, 196-202 (1949) Feb. 

critical review the literature (c. 
1935-1947) the analysis coatings 
covers methods for the determination 
high polymeric materials, oils, pigments 
and waxes; some specific methods for 
individual components coating materi- 
als are included such polyhydric alco- 
hols, aldehydes, dibasic acids, fatty acids 
and rubber compounding ingredients. 
Most papers referred are data-free 
general discussions. 108 references. 


1.7 Organized Studies 


1.7.1, 4.3.3 

Stress Corrosion Cracking Alkaline 
Corro- 
sion Alkaline Solutions. Technical 
Practices Committee Report, Nat’l Assoc. 
Corrosion Engrs. Publ. 51-3. 
Pocacar, AND Wycue. Paper, 
NACE Ann. Conf., New York, 
Y., March 13-16, 1951. Corrosion, 
No. 295-302 (1951) Sept. 

discussion presented the re- 
sults industry survey the failure 
materials alkaline solutions. Most 
the data have with sodium hy- 
droxide. The relationship temperature 
and concentration cause failure can 
expressed only approximate man- 
ner. Corrective measures that have been 
employed eliminate failure are dis- 
cussed. 


7.7, 

Objectives TP-16—Electrolysis and 
Corrosion Cable Sheaths. Irwin 
Corrosion, No. 253-255 (1951) 
Aug. 

Scope this technical committee, one 


the technical committees the 
tional Association Corrosion Engi- 
neers, given collect, investigate 
and develop data electrolysis and cor. 
rosion lead and other types cable 
sheaths and make this information ayail. 
able all members concerned. The six 
subcommittees are: TP-16A—Electroly- 
sis and Corrosion 
TP-16B—Corrosion Lead and Other 
Metallic Sheaths. TP-16C Cathodic 
Protection Cable Sheaths. 
Tests and Surveys. TP-16E—Corrosion 
and Protection Pipe Type Cables, 
TP-16F—Non-Metallic Sheath Coatings, 
Names committeemen and their ad- 
dresses are given. 


NACE—A Virile Vehicle for 
ganized Attack Corrosion. 
Berry, President National Association 
Corrosion Engineers. No. 
283 (1951) Sept. 

Mr. Berry says the destructive effects 
corrosion were recognized long 
much was done about it. The purpose 
the National Association Corrosion 
Engineers promote and accclerate 
the benefits resulting corrosion 
control. 


Forum Corrosion Research. 
Naval Research. Dept. Navy. 
Office Naval Research, Washington, 
C., pp. Gratis (TA-467, N-32). 

Digests are presented 
covering electrochemical fundamentals, 
passivity and inhibitor studies, corrosion 
mechanisms and kinetics and high tem- 
perature corrosion studies presented 
the National Academy Sciences Nov. 
9-10, 1949, 


TESTING 


2.2 Location Tests 


Survey the Literature Expo- 
sure Tests. Boon. Central Inst. for 
Testing Materials (Holland), Corrosion 
Committee IVb. Circular Oct. 1950. 
Figs. pp. (in Dutch). 

Six chapters deal with the following 
subjects; the composition 
coatings; the determination the most 
important properties zinc coatings; 
chemical treatments metallic coatings 
and aluminum surfaces; survey 
posure tests of steel protected by me- 
tallic coatings; summary conclusions 
drawn from the tests; and finally 
some observations labora- 
tory tests. The final pages the circular 
contain over 100 references the liter- 
ature. Chapter which contains tlie 
vey exposure tests carried out 
England and the U.S.A., covers pages 
and summarizes the results obtained 
each 


ASTM Exposure Test Site Program. 
ASTM No. 169, 5-9 (1950) 

Atmospheric exposure tests 
corrosion committees from 1910 the 
present are reviewed. The present new 
sites selected are described and the com- 
panies contributing monetarily tle new 
program are listed. 


2.2.3, 2.3.4, 8.10.3 
Corrosion Steel Sulfur-Producing 
Tubes, Frasch Process. SHOCK AND 
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PIPE-LINE TESTED, PROVED and ACCEPTED 


stigate 
Cable 
‘he six 
ctroly- 
Other 

BUSHING 


WmSEAL CASING 


effects New Design: BUTTS Against End Casing 


CASING CONCENTRIC CARRIER 
INSULATOR PIPE 


TYPE 
BUSHING 


Instead Fitting Inside the Casing. 
rosion 
rosion 
Office 
ngton, 
papers 
entals, 
rosion 
Assembling cable with rubber-covered 
union for clamping gasket lip pipe. 
Expo- 
st. for Easier Install CORRECTLY 
rosion worst conditions Out- 
owing Between Pipe Casing Wide Vari- 
etallic Casing Wall and Coating Thickness Mud 
Casing ends beveled machine hand torch. 
atings WATER-TIGHT Seal with “L” gasket 
Of 
BUTTED AGAINST CASING pressure flange 
tightened studs welded casing. 
TIGHT THE PIPE aircraft cable (4,600# ten- 
rcular sile) tightened gasket lip. Union rubber 
covered INSULATE galvanized cable assembly 
Always Insulated from the pipe line when Concentric- THE COMPLETED INSTALLATION 
Support Insulator installed just inside casing after the that galvanized cable and union are 
insulated from pressure flange and from pipe. 
STRONG DEPENDABLE THE MEN WHO INSTALL THEM 
REPRESENTATIVES 
STM Stuart Steel Protection ae R. E. Davis James S. Kone Co. Keyes Tank Co. | Keyes Tank & Supply Co. | Canadian Equipment Sales & Service Co., Ltd. 
o the Kenilworth, N. J. Los Angeles 15, Calif. | Amarillo, Texas Provo, Utah Casper, Wyoming Edmonton, Calgary, Toronto, Canada 
WRITE FOR BULLETIN 249A 
com- 
e new 
8,000 Pipe Line Casings installed 
1951 with Williamson Bushings and 
ucing Insulators. 


AND 


Na- 

“ 


HackerMAN. Paper, S., 114th 
Meet., St. Louis, Sept. 6-10, 1949. Ind. 
and Eng. Chem., 41, 1974-1977 (1949) 
Sept. 

container corrosion test coupons 
was exposed the flow lines Frasch 
process sulfur mining well. The corro- 
sion rate was negligible the presence 
sulfur alone but increased tremen- 
dously during water-contacting periods 
the presence sulfur. The conclu- 
sions from the field tests were verified 
laboratory tests simple bomb 
reactor. 


2.2.4, 2.4.3, 8.4.3 

Drill-Pipe Protection. Cren- 
AND Oil Gas J., 48, No. 20, 
262, 264-5 (1949) Sept. 22. 

Service failures drill pipe have been 
reduced the use drill collars 
keep the pipe tension and decrease 
bending stresses, separate string for 
salt zones, smaller-diameter pipe pro- 
vide more flexible string, reduced rota- 
tion speed, field inspection pipe, e.g., 
magnetic powder internal optical 
techniques and protective measures, e.g., 
chemical inhibitors, plastic coating and 
shot-peening. Some physical properties 
phenolic and vinyl plastic coatings 
are listed. 


2.2.4, 2.4.3 

Tubing Leak Tests. Petro- 
leum Engr., 21, No. B62, B64, B66, 
B68 (1949) Feb. 

Tubing leaks may determined eas- 
ily the use portable high pres- 
sure pump and hydraulic make-up and 
break-out device that completes test 
each tubing stand seconds and 
gives visible evidence 
whether they are accompanied re- 
duction wall thickness not. The 
system applied when the well being 
pulled anyway. plug put the top 
each stand broken and then 
put back into the well, tem- 
porarily jointed adapter the 
hydraulic tester table, which does its 
own making and breaking, and the stand 
subjected water test any de- 
sired pressure 5000 psi. The method 
used even where corrosion wax ac- 
cumulation have altered the circularity 
the tubing interior. The test may 
used check the tubing string the 
hole employing retrievable plug and 
suitable top and bottom packer assem- 
bly. The results 204 tests gave 
average 16.4 leaks per string tested, 
with the collar leaks amounting 
percent the total. 


2.2.5, 4.5.3, 8.9.3 

Techniques Determining and Pre- 
Quaker State Oil Refining Co. 
Monthly, 13, No. 25-26 
(1949) Aug. 

Two techniques for determining elec- 
trolytic corrosion are described. the 
first, the perpendicular method, the 
equipment consists two long plastic 
tubes with porous wooden plug one 
end each tube, both filled with sat- 
urated copper sulfate solution. The tubes 
are placed holes the ground, high 
resistance volt meter connected across 
their terminals, and readings taken 
both sides the pipe every fifty feet; 
this length interval seems detect 
most anodic areas, since these are gen- 
erally over one hundred feet long. 
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the second test, known pipe-to-soil 
survey, steel rod substituted for the 
copper sulfate-filled tubes; this rod 
driven down make contact with the 
pipe. The copper sulfate tube placed 
contact with the ground over the 
pipe, and reading taken volt- 
meter which connected the two 
electrodes. the use long lead 
wire, readings are taken 50-foot inter- 
vals along the pipe. pipe-to-soil survey 
can run about one-fourth the time 
required for perpendicular survey. 


2.2.5, 2.4.4, 8.9.3 
Technical Factors Testing Pipe- 
5th. Ann. Conf., Cincinnati, Ohio, April 
1949. Corrosion, 342-346 (1949) 


The minimum voltage which ade- 
quate inspection pipe-line coatings 
may made determined the me- 
chanics applying the coating and 
its thickness. Because the conduc- 
tivity the ionized air and the mate- 
rial surface, there negligible potential 
drop distances inch away 
from the point the impressed voltage. 
the use holiday detectors, this 
means that good inspections not re- 
quire voltage nor the use elec- 
trode that covers large area. the 
detectors move along, each voltage 
pulse wave, inspects fairly wide band 
around the pipe nearly even voltage. 
The generator should deliver voltage 
close the minimum necessary for ade- 
quate inspection. Three systems gen- 
erating voltage testing electrode are 
discussed. 


2.3 Laboratory Methods 


2.3.2 

Corrosion Resistance Pipe Meas- 
ured. World Oil, 129, No. 120 (1949) 
Nov. 

The corrosion resistance drill pipe 
sections under simulated severe oil field 
service the presence salt based mud 
measured the National Tube Co. 
laboratories. Brine circulated through 
1000 r.p.m. spinning machine. 
spring loading 1,200,000 inch 
pounds applied the unattached end 
the section. The steel section thus 
alternately compressed and stretched 
each point its circumference. The ro- 
tating and flexing bowed drill pipe 
one running crooked hole thus 
simulated. 


Evaluation Organ- 
Coatings for Food-Container Tinplate 
ConauGHy, AND SEAGREN. Food 
Technol., 192-195 (1949). 


accelerated testing procedure was 
developed for predicting the failure 
enamelled tinplate closures for glass con- 
tainers. The procedure consisted seal- 
ing the enamelled side piece the 
tinplate cylinder with wax, second 
piece being similarly sealed the oppo- 
site end the cylinder. The two pieces 
tinplate were then connected 2-V. 
battery. The degree corrosion was de- 
termined estimating the amount 
loosening the enamel the cathode 
and the number pits the anode 
test When the bond between the 


coating and the iron metal surface was 
destroyed the alkaline products 
the cathode reaction that the Coating 


was loosened, the rate corrosion 


the anode increased.—MA. 


Moisture Corrosion Tests for 
Gear Lubricants: SANDs. Monsanto, 


Preprint, SAE National Fuels and 


cants Meeting. St. Louis, Mo., Noy, 
(1949) pp. charts $0.25. 

Moisture corrosion tests 
gear lubricants are reviewed from the 
first beaker corrosion test described 
Federal Spec. V.-L. 761. modified 
beaker corrosion test was carried 
into Army Spec. 2-105B addition 
engine test with standard Chevro- 
let passenger car hypoid unit. This unit, 
however, showed lack reproducibil- 
ity. The Almen Pin Moisture test also 
considered, but test results are 
many variables which must con- 
trolled obtain reproducibility. 
series tests was discovered the 
correlation between the Almen pin test 
and field service was not good. Further 
work the reproducibility this test 
level moisture corrosion protection 
required hypoid gear lubricants 
maintain satisfactory protection 
erties the lubricant. 


2.3.3, 4.6.12, 4.6.6 

Modern Non-Corrosive Bactericidal 
Treatment Input Water. 
Producers Monthly, 13, No. 47-9 
April. 

Laboratory and field tests have shown 


Pur-O-San (composition not given) 


powerful bactericide, destroying the 
micro-organisms raw water 
preventing the plugging the sand face 
such organisms and 


corrosion removing dissolved oxygen. 


The product increases the water intake 
rates, non-toxic, non-irritating the 
skin and safe for 
the concentrations used flood water 
and acts powerful wetting agent. 
Field test results are tabulated. 


2.3.4, 6.4.2 


Detection Corrosion Aluminium 
Surfaces. AND Kovacs. 
Magyar Kem. Lapja (Hungary) 532- 
535 (1949). 
The color reaction aluminum with 
hematoxylin serves basis for the 
new method. percent aqueous gela- 
tin solution prepared, percent am- 
monium chloride added electro- 
lyte and stabilizer, then small portion 
the solution treated with hydrogen 
peroxide. After oxidation this portion 
mixed with the unoxidized gelatin 
tion and percent percent solu- 
tion hematoxylin ethyl alcohol 
added. This reagent turns brown when 
treated water bath. The 
fully freed from traces grease and 
covered with thin film the 
solution with brush spray. The 
corroded spots become deep 
color 0.5-3.0 minutes. This clearly 
visibility through the brownish gelatin film. 
Final result can observed minutes 
after applying the gelatin films. 
ments proved that this method 
sensitive than that Goldowsky Some 
anti-corrosion agents may form colored 
compounds with hematoxylin, 
surfaces treated previously 
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Protect hard-to-replace 
Metal Equipment with 


INSUL-MASTIC 


Protective Coatings 


You can help the scrap drive collecting scrap, but not creating 
it. keep acids, alkalis and moisture from making scrap your 
metal vessels and equipment Coat them with INSUL-MASTIC 
coatings. 
the original Gilsonite coating. The one which 
proved the great resistance Gilsonite chemical attack. INSUL- 
MASTIC’s binder contains 50% this nearly inert mineral. Other 
coatings contain about just enough mention. 
This only one the marks quality which has 
made INSUL-MASTIC the leader among coatings. The very high 
percentage mica flake another one. Mica flake helps give 
INSUL-MASTIC coatings their exceptionally long life. 
And when you specify coating, you want 
Another quality INSUL-MASTIC homogenization. This 
prevents the Gilsonite, mica and other ingredients from separating. 
When spray INSUL-MASTIC you can sure that filler has 
settled the bottom the drum. apply what you specify. 
When writing your coating specifications remember will pay you 
give utmost protection your vessels and equipment choosing 
the leader among coatings. Specify INSUL-MASTIC name. 


CORROSION PROOFING 
VAPOR SEALING 


Insul-Mastic Corporation 
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agents should tested before applying 
this 


2.3.5, 5.4.5, 7.2, 8.9.3 

Proposed Alternative Method for 
Measuring the Electrical Resistance 
FERMANN. Standard Oil Company Cali- 
fornia. Corrosion, No. 12, 438-440 
(1951) Dec. 

Attenuation methods presented have 
been found give results only few 
percent from values obtained from aver- 
aging current-voltage relationships de- 
termining the electrical resistance pipe 
line coatings buried pipe lines. 
method given determining resist- 
ance the attenuation method and deri- 
vation the equations given. means 
correcting results obtained for better 
values for poor coating high resis- 
tivity soils outlined. 


2.3.5, 5.4.5 

Electrochemical Studies Inhibitive 
Pigments. Naval Research 
Lab., Report 3547, Sept. 20, 1949, pp. 

This report covers the results obtained 
from electrochemical studies selected 
pigments and the mechanism which 
they may protect steel the presence 
electrolytes. The work involved po- 
tential and polarization tests with steel 
solutions containing pigments dis- 
solved and suspended states and 
pastes. Known soluble inhibitors were 
included for comparison. Potential tests 
gave qualitative information the elec- 
trochemical effects the more soluble 
inhibitors but failed indicate whether 
such behavior was exhibited the 
much less soluble pigments. Polarization 
studies gave quantitative information 
the electrochemical behavior suspend- 
pigments when differential cells were 
employed. Red lead, zinc, tetroxychro- 
mate, chromated red lead, basic lead sul- 
fate and blue lead were found inhibit 
the corrosion steel increased polar- 
ization both sulfate and chloride solu- 


tions. Iron oxide and mica pigment 


showed inhibition while ferrous am- 
monium phosphate accelerated the cor- 
rosion steel. The mechanism such 
effects explained the basis polar- 
ization local cell elements. Tables and 
graphs are included. 
INCO. 


2.3.7, 4.6.9, 3.5.11 

Corrosion and Passivation Mild 
Steel High Speeds Movement 
Aqueous Solutions. AND 
Ison. Gt. Brit. Dept. Scientific 
and Industrial Research, Chemical Re- 
search Laboratory, Teddington, Eng. Chem- 
istry Industry (London), No. 27, 549- 
550 (1950) July 

The phenomenon protective film 
formation mild steel rapidly mov- 
ing fresh water can demonstrated 
with rotar apparatus and distilled wa- 
ter water medium hardness moving 
speeds 750 and 1500 rpm. Speci- 
mens are unattacked for days provided 
rotation continuous. period sta- 
tionary exposure any stage the test 
induces corrosion that restricted when 
rotation continued. Even 200 rpm, 
only small rust spots and brown film 
are produced. 

Passivation machined emeried 
mild steel has also been demonstrated 
0.15 percent sodium chloride moving 
1000 1500 rpm. favorable combina- 
tion circumstances presumably arises 
occasionally which permits the initial re- 
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pair the oxide film the steel under 
the conditions rapid oxygen replenish- 
ment the high speeds employed. The 
film once formed may maintained for 
time the repairing action the 
oxygen solution. When breakdown 
occurs, however, doubtful that the 
film can re-formed, but high anodic 
polarization may limit the corrosion rate 
the restricted areas breakdown. 
about two hundred high-speed tests 
the sodium chloride solution, passivation 
that began the outset and that was 
maintained for more than one day oc- 
curred ten times. Corrosion commenced 
later the edges and isolated spots, 
but after seven days the weight losses 
were only about one-third (60-150 
per sq. in.) that the majority the 
specimens, 

For emeried steel samples immersed 
rapidly moving 0.1 percent sodium 
chloride, the variation between tests 
much less the mean weight losses are 
compared during the first two days rather 
than after seven days. This divergence 
corrosion rates apparently connected 
with the extent which rust thrown 
off the specimen rapid movement 
through the solution. The variations 
rust adhesion appear involve chiefly 
the ferric laver, although the physical con- 
layer may also affected. These variations 
adhesion appear influence the corro- 
sion rate more than variation surface 
preparation, method degreasing, 
salt concentration, speed from 500 
1500 rpm, temperature the range 

service conditions unlikely that 
passivity will long persist the presence 
chloride, but the wide variation 
corrosion rates high speeds move- 
ment may explain 
rapid pitting occasionally observed 
ship 


2.3.9, 2.4.3. 8.4.3 

Mobile Units Used X-Ray Field 
Equipment and Piping. Petroleum Re- 
finer, 28, No. 10, 151 (1949) Oct. 

Mobile radiography units used 
Kellogg Co. x-ray field fabricated 
equipment and piping are pictured. Each 
trailer includes dark-room equipment, 
examination space, refrigerating and 
water-storage units and space for stor- 
ing radiography units transit. 


Inspection Welded Stor- 
age Tanks. Upson. Standard Oil 
Co. (Ind.). Paper, Am. Welding soc. 
Meeting, Chicago, Oct. 17-21, 1949. 

The magnetic particle inspection meth- 
(Magnaflux) has been found suitable 
for the routing inspection injurious 
defects welded tank seams during two 
years actual field experience. Details 
the technique used vary with differ- 
ences tank size, plate thickness, weld- 
ing and erection procedure, seam details 
and available Magnaflux equipment. 
Magnafluxing need not interfere with 
erection progress and can reveal serious 
defects that might otherwise remain un- 
discovered. 


2.3.9, 3.6.5 

Polarographic Method for the Con- 
tinuous Determination the Consump- 
tion Oxygen Corrosion Tests. 
Corrosion, No. 146-150 
(1951) May. 

The corroding solution flows con- 
stant rate cell containing the speci- 
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men. The concentration oxygen the 
outlet the cell measured the 
polarographic method. Continuous 
cording the oxygen concentration 
possible. The calculation the rate 
oxygen consumption presented together 
with examples. Corrosion tests 
tilled water are possible well tests 
mixtures two dissolved gases. The 
various factors which may cause the 
rate oxygen consumption differ 
from the rate corrosion are discussed. 
method for computing the 
amounts ferrous and ferric 
tives resulting from the corrosion iron 
presented. 


2.3.9 

Report ASTM Committee E-7 
Non-Destructive Testing. Proc. Ain. 
Testing Materials, 49, 520-521 (1949). 

The activities the committee, which 
are briefly reviewed, are chiefly con- 
cerned with radiographic inspection 
steel castings and steel welds) and 
ultrasonic 


2.3.9, 2.4.3, 7.2, 8.4.3 

Nondestructive Testing Pipe. 
Bowers. Gulf Oil Corp. Paper, Gulf 
Oil Corp. Prod. Eng. Conf., 
May, 1949. World Oil, 131, No. 
(1950) July 

Ten non-destructive tests use today 
are electromagnetic induction, magnetic 
field, penetrating radiation, 
vibration, mechanical caliper, luminous 
energy, electric current conduction, elec- 
tric field, thermal and pressure-leak and 
penetrant. Each outlined briefly. 


2.3.10 

Preparation, Structure, and Applica- 
tions Thin Films Silicon Monoxide 
and Titanium Dioxide. Hass. 
Am. Ceramic Soc., 33, 353-360 (1950) 
Dec. 

Vacuum-deposited thin films 
decompose silicon and silicon diox- 
ide when heat-treated inert atmos- 
phere and oxidize silicon dioxide when 
heated air. Their oxidation rates 
air various temperatures were meas- 
ured optical means. SiO especially 
suitable for depositing protective layers 
first-surface mirrors and for 
ing replica and support films for elec- 
tron-microscope and electron-diffraction 
studies. Titanium dioxide films prepared 
evaporating titanium and oxidizing 
air 400°-500° have rutile struc- 
ture. Such rutile films can used for 
splitting beams and for increasing the 
reflectivity first-surface mirrors. 


2.4 Instrumentation 


2.4.2, 3.6.6 

New Instrument for Measuring Gal- 
vanic Corrosion Currents. 
Department Metallurgical 
ing and Fabricating Research Aluminium 
Laboratories, Kingston, 
Presented the Protective 
Coatings Division the annual meeting 
the Chemical Institute Canada, 
Toronto, June, Corrosion, No. 
93-97 (1951) March. 

The theory galvanic corrosion 
viewed briefly. 

apparatus for measuring the mag- 
nitude galvanic corrosion current 
shown schematically with brief de- 
scription the theory application and 
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with care” sound advice 

wherever hydrofluoric acid used 
handled. This same advice also applies the 
use the versatile TYGON family plastic 
compounds protection against this highly 
corrosive acid. Properly used, TYGON does 
concentrations and under variety 
conditions. Improperly used TYGON does 
not give the maximum service 
possible. 


The TYGON family consists series 
polyvinyl resins carefully modified with 
other materials give the ultimate 
chemical resistance and physical properties. 
The many standard compounds available 
take the form calendered press-polished 
sheets, molded goods, extrusions, pro- 
tective coatings. Each form and each com- 
pound differs its resistance HF. Thus, 
effectively used, TYGON must 
properly used. 


all exposures hydrofluoric acid, 
TYGON may harden discolor slightly, 
however, such minor changes not affect 
protectability. the case sheet- 
ing, its resistance hydrofluoric acid con- 
concentration, the resistance ranges from 
good fair. Maximum service temperature 
for unprotected sheeting 130°F. Above 
insulating sheathing consisting 
carbon brick joined sulphur cement 
recommended. With mixtures and 
other chemicals, previous exposure tests 
the counsel Stoneware engineers 
strongly advised. 


TYGON sheeting finds use lining 
covering for tanks, tank covers, diffusional 
towers, vats, bins, hoppers, troughs, blowers, 
impellers, fume hoods, and fume ducts. The 
sheets are also die-cut into gaskets, washers, 
and diaphragms for use all types process 
equipment. 


When used gasketing, TYGON resists 
130°F. This greater resistance results from 
only relatively small area the gasket 
being exposed. Higher service temperatures 
are possible, but depend upon the size, de- 
sign, and specific use the gasket. 


molded goods, TYGON takes the form 
gaskets, grommets, washers, bumpers, 
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handles, closures, and miscellaneous parts 
and fittings. these forms, the resistance 
hydrofluoric acid approximates that the 
sheeting. Once again, resistance greater 
concentrations higher temperatures 
possible according the size, design and 
intended use the molded part. 


extrusion, TYGON primarily used 
tubing piping. However, extruded cord, 
channel, and tape also find use gasketing, 
expansion jointing, packing wrapping. 


TYGON Tubing widely used the lab- 
because its clarity, flexibility, in- 
ertness, long life and ease use. The larger 
sizes, ID, are also becoming com- 
monplace the plant for use flexible 
piping acid transfer lines, flexible 
connections, inlet and outlet ports 
pumps and filters, syphon hoses, and 
line desurgers. 


extruded form, TYGON resists hydro- 
fluoric acid concentrations 10% and 
temperatures high 130°F. Above 
these limits exposures mixed 
with other chemicals, the resistance varies 
and previous tests the advice qualified 
engineers advised. 


protective coating, TYGON used 
the form solvent type paint 
plastisol (TYGOFLEX). 


TYGON Paint used protect equipment, 
structural steel, walls, and ceilings, against 
the fumes and spillage all concentrations 
the limits thin film should realized 
and only brief intermittent contact ad- 
vised. Furthermore, any spillage should 
immediately washed away. 


used heavy duty coating 
the casting “slush” molding 
intricate parts and fittings. Its resistance 
depends thickness the coating, but 
usually satisfactory against concentrations 


high 15% and temperatures 
130°F. 


Properly used, TYGON provides effective 
and economical protection against hydro- 
fluoric acid. However, for maximum service, 
care selection form and compound, 
previous tests, and the advice Stone- 
ware engineers recommended. 


. 
addition TYGON its various forms, also manufacture number other 
materials capable handling hydrofluoric acid any concentration and under all 
types operating conditions. These products include chemical stoneware and porce- 
lain, acid proof brick and cements, and other organic linings and coatings. 


Why don’t you submit your corrosion problem today? There’s obligation and 


THE UNITED STATES STONEWARE CO., Akron Ohio 


MANUFACTURERS, ERECTORS 


CORROSION-RESISTANT 


EQUIPMENT 


1865 
177 


tests 
1 
> 


electrodes, galvanometer connected 
across these electrodes, dry cell, 
variable resistor, ammeter and two 
switches connected that the true 
short circuit current may measured 
neglecting the measuring resistance. 
Also included are simplified sketch 
the final circuit and the balancing cir- 
cuit, along with photograph the 
corrosion current apparatus. 

practical application for the use 
this instrument measuring the protec- 
tion offered the core aluminum 
alloy the less noble cladding material 
described. 

Tables giving the alloy composition 
the materials tested and the average 
readings are included. graph the 
galvanic current plotted ordinate 
versus the logarithm the time plotted 
abscissa showed pure aluminum 
cladding offered substantially more pro- 
tection than the alloy material. 

similar graph was plotted showing 
the effect cathode/anode ratio cur- 
rent density. The effect cathode/anode 
ratio galvanic current illustrated 
plot current versus cathode/ 
anode area. The straight line relation in- 
cathode control the galvanic 
cell. 

Several other practical problems have 
been served the application this 
instrument the author’s laboratory. 
Seven references are included. 


2.4.2 

Application Electrolytic Probe 
Technique the Measurement Cor- 
rosion Currents Underground. Beck. 
Paper, Electrochem. Soc. 96th Meet., 
Symposium Corrosion, Inhibition and 
Passivation, Chicago, 12-15, 1949. 

the same material buried structure 
was fastened to, but insulated from, the 
pipe surface and connected the buried 
structure through sensitive ammeter. 
The polarization characteristics steel 
and lead electrodes were followed 
measurements tap water moist soil. 
Stray current measurements were made 
buried pipe and cable lines, using 
electrolytic probes measuring elec- 
trodes. The currents emitted picked 
the auxiliary electrodes were fol- 
lowed special oscillographic pro- 
cedure. 


2.5 Specifications and 
Standardization 


2.5, 2.2.5, 5.4.5, 6.2.3 

Conducting Exterior Exposure Tests 
Paints Steel. ASTM Specn. D1014- 
49T; ASTM Standards Paint, Var- 
nish, Lacquer Related Products, 464- 
466, 1949. 

Selection test panels, hot-rolled 
structural steel angles, hot-rolled 
plates and cold-rolled steel strip panels 
discussed. Details painting, expo- 
sure, examination and reporting are given. 


—RPI. 


2.5, 2.3.4, 2.3.7, 5.4.5 

Testing Bituminous Emulsions for 
Use Protective Coatings for Metal. 
ASTM Specn. D1010-49T; ASTM 
Standards Paint, Varnish, Lacquer 
Related Products, 406-409, 1949. 

Specifications are quoted for appear- 
ance, sampling methods, non-volatile 
content and carbon disulfide soluble non- 
volatile content, ash, water, etc. Per- 
formance tests cover wet flow, setting 
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characteristics, heat test (flow 100 de- 
grees C.), flexibility, water-resistance 
and resistance breakdown Port- 
land cement.—RPI. 


2.5, 2.3.1, 4.6.1 

Report Committee D-19 Indus- 
trial Water. Am. Soc. Testing Materials 
Preprint No. 69, pp. (1949). 

The following tentative methods 
test are proposed ASTM Committee 
D-19 Industrial Water: Sampling 
Steam; Acidity and Alkalinity In- 
dustrial Water; Solids Industrial 
Waters; Iron Industrial Water. 
Revised standard methods test are 
proposed for chloride ion and for sulfate 
ion industrial water. 


Conducting Exterior Exposure Tests 
Paints Wood. ASTM Specn. 
D1006-49T; ASTM Standards Paint, 
Varnish, Lacquer and Related Products, 
458-463, 1949. 

Exposure tests are carried out com- 
posite panels least feet 
area, consisting standard 
feather-edged fence boards lapped hori- 
zontally and nailed back support. 
Two three different types wood are 
used each panel, e.g., western red 
cedar and white pine. Full details 
stand construction, painting and exami- 
nation are given.—RPI. 


2:5, 

Accelerated Weathering Pitches and 
erated Durability Testing Bituminous 
Materials, ASTM Spec. Tech. Pub., 
1949, No. 94, 84-99. 

The conclusions Strieter and Snoke 
concerning the formation water-solu- 
ble products from asphalt the action 
ultra violet, heat, and air are con- 
firmed. Water-soluble materials are ex- 
tractable only small extent from 
pitches exposed the above factors. 
Exposure asphalts and pitches causes 
increases softening points; addition 
filler pitches reduces this softening 
point rise. Pitches show change 
rate dissolving water during ex- 
posure; asphalts show considerable solu- 
bility for the first few 5-week periods 
and show decrease thereafter. Accel- 
erated ageing tests not duplicate 
long-time service performances.—RPI. 


CORROSION PHENOMENA 


3.2 Forms 


3.2.2, 1.7.1, 4.4.2, 5.3.2, 8.4.3 

High Pressure Sweet Oil Well Cor- 
rosion. Paper presented 
the Seventh Annual Conference and Ex- 
hibition. Nat. Assoc. Corrosion Engrs., 
New York, Y., March 13-16, 1951. Cor- 
rosion, No. 256-264 (1951) Aug. 

Severe tubing corrosion was recently 
encountered high pressure sweet oil 
wells which were thought all previ- 
ously established criteria judgment 
normal, non-corrosive installations. 
The evidence presented ever- 
increasing number tubing failures pro- 
vided sufficient justification for extensive 
study the problem. Individual com- 
panies began private 
addition, cooperative efforts among en- 
gineers several companies introduced 


historical data necessary during early 
phases investigation. Subsequently 
the National Association 
Engineers’ Corrosion Committee 
undertook the problem its major 
ect for study. This paper presents the 
results statistical studies conducted 
under the auspices the NACE com. 
mittee, basic data established 
during individual company investiga- 
tions. 

General pitting-type corrosion 
ing dioxide, organic acids 
and possibly other unidentified 
agents occurs frequently wells pro- 
ducing pipe line oil. The attack continues 
after wells begin producing water. 

Pitting frequency varies with 

Maximum concentration occurs points 
minimum wall thickness, 
Unique and unexplained scale condi- 
tions have been observed which obscure 
the interpretation tubing caliper sur- 
veys. Other popular criteria corrosion 
are also difficult 

Most known remedial measures have 
been tried. Inhibitors have proved un- 
successful; galvanizing has been 
value; thermosetting plastic coated tub- 
ing, with exceptions, has 
ing. Nine percent nickel alloyed steel 
seems afford solution where work- 
over costs are exceptionally high. Nickel 
plated steel although yet untried 
the field, theoretically seems 
advantages. 

economic analysis indicates ample 
justification for further study. 
shown specific calculation that $1,- 
500,000 must spent within the next 
four years because corrosion 150 
wells concentrated small geographic 
area located Southeastern Louisiana. 


Influence Hydrogen the Cohe- 
Henry Brutcher, Translation 2625, pages. 
Translation available from Henry 
er, Box 157, Altadena, Calif. From 
Comptes Rendus Hebdomadaires des Sear- 
ces Academie des Sciences, 228, 1651- 
1653 (1949) May 23. 

Previously abstracted from original— 


BLR 


Reversible Hydrogen Brittleness 
Iron and Steel Low Temperatures. 
AND Compt. rend., 229, 
No, 119, 

Discovery the existence distinct 
reversibility brittleness induced 
steel hydrogen. Temperattires range 
within which this 
manifests itself and the author’s 
tion of. phenomenon are given, Cold 
gen pressures and triaxial. 
discussed.—I NCO. 


The Mechanism Knife-Line Attack: 
Type 347 Stainless Steel. 

Fontana. Ohio State University. 
sion, No. 12, 441-449 (1951) 
Recent failures because 
attack occurred welded 
stainless steel drums 
nitric acid. Knife-line attack 
granular corrosion narrow ad- 
jacent the weld. This attack 
under specific conditions. 
nism based the solid 
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Like the 
Rhino’s tough hide 
that protects 

what’s inside... 


than 100,000 miles oil and gas pipe 
lines are now protected Johns-Manville 
Asbestos Pipeline Felt—the only type wrapper 
that has survived over years service all 
types soils. 


Johns-Manville Asbestos Felt sturdy, 
inorganic product. has the thickness and 
toughness necessary for shielding pipeline 
enamels from earth load and soil stresses. 
resistant rot and decay, and acid and alkali 
soils. pérmits the protective enamel coating 
properly function against corrosion. 


Johns-Manville 


PIPELINE FELT 
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Johns-Manville 


Felt protects 


oil and gas pipe lines 


Johns-Manville Asbestos Felt flexible. 
wraps easily without cracking. guards enamel 
from impact during installation field-wrapped 
pipe, during transportation and installation 
mill-wrapped pipe. 

There are economic advantages, too. 
addition reducing maintenance expense, 
Johns-Manville Asbestos Felt adds many years 
life the pipeline. For further in- 
formation and sample Johns- 
Manville Asbestos Pipeline 
Felt, mail the coupon below. 


ROoUCcT 


Johns- Manville 


Please send copy the sample folder 
Johns-Manville Asbestos Pipeline Felt, PP-22A. 
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less steels high temperatures with 
subsequent formation grain boundary 
chromium carbide during the sensitizing 
treatment. This type corrosion was 
observed fuming nitric acid and also 
boiling percent nitric acid. Experi- 
ments were conducted regular Type 
347 and Extra Low Carbon Type 347 
stainless steels. The latter appeared 
less susceptible knife-line attack. 


3.2.2, 6.2.5 

Statistical Study the Resistance 
Corrosion 18% Cr, Steel 
Acid Copper Sulfate. (In French.) 
dure Techniques Connexes, Nov.- 
Dec. 1950, 261-262. 

The charts compiled permit immediate 
prediction the sensitivity intergran- 
ular corrosion castings, the basis 
their carbon and chromium ccntents. 


—BLR. 


3.3 Biological Effects 


3.3.2 

Relation Between Water Currents and 
the Intensity Marine Borer and Foul- 
ing Attacks. University 
Miami, Marine Lab., Tech., Rep., 1949, 
No. pp. 

The peak growth most barnacles 
occurred flow rates about 0.2 knots; 
the limiting velocity for the attachment 
organisms varied from 0.8-1.8 knots 
with the species.—RPI. 


3.4 Effects 


3.4.6, 6.2.4, 6.2.5 

The Influence the Curie Point 
the Corrosion Rate Chromium Steel 
(1949) pp. 

The corrosion rates 
chromium steels were investigated the 
temperature ranges near the Curie points 
exposing samples atmosphere 
pure oxygen various temperatures. 
Oxidation rates above and below the 
Curie point show marked discontinu- 
ity this point, indicating that corro- 
sion rate affected the electron con- 
figuration the metal. The rate 
change logarithm corrosion rate 
with temperature versus percentage 
chromium passes through maximum 
value 12.2 percent. references. 


3.5 Physical and 
Mechanical Effects 


3.5.8, 2.3.7 

Stress Corrosion: Its Relation Other 
Types Corrosion. Evans. De- 
partment Metallurgy, Cambridge Uni- 
versity, Pembroke Street, Cambridge, Eng- 
land. Corrosion, No. 238-244 (1951) 
July. 

Corrosion damage can classified 
into: General (unlocalized) corrosion, 
Pitting, General intergranular cor- 
rosion, Stress corrosion, Corrosion 
fatigue. these, the first causes least 
weakening, while the last two cause the 
most weakening. Stress corrosion differs 
from corrosion fatigue requiring pre- 
existing paths weakness (generally 
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but not always intergranular); thus 
occurs only some materials after 
certain heat-treatments. Corrosion fa- 
tigue which manufactures its own dis- 
arrayed material the crack proceeds 
can obtained almost any material 
exposed alternating stresses cor- 
rosive environment. Preventative measures 
are briefly surveyed. 


3.5.9, 2.3.5 


The Effect Thermal Gradients 
the Corrosion Rate. Noss, Jr. 
Thesis. Dept. Chem. Eng., 
(1949) pp. 

definite reproducible corrosion cur- 
rent was found between two steel elec- 
trodes, one 100 degrees and the 
other degrees C., immersed 
aerated percent sodium chloride solu- 
tion, The hot electrode was the anode. 
The results are attributed oxygen 
concentration cell becoming established 
between the two electrodes. The corro- 
sion rate equivalent the current 
0.306 inches per year, about six times 
that steel sea water. Some pre- 
liminary experiments with similar cell 
using ferrous sulfate solution electro- 
lyte are also reported. The results are 
interest with respect the design 
and corrosion protection heat ex- 
changers, condensers and other systems 
involving temperature differential 
the presence corrosive liquid. 


3:59; 

Contribution the Study the Wear 
Metallurgia Italiana, 42, No. 8/9 
309-311 (1950) Aug., Sept. 

theoretical investigation the wid- 
ening nozzles during the pouring 
steel. Bearing mind that melting 
temperature the refractory should 
considered high viscosity liquid 
contact with stream lower viscosity 
liquid, equation set down which 
studies the dragging ‘action fluid 
stream contact with wall composed 
highly-viscous material having 
viscosity varying with the distance 
the surface the refractory, forming 
low viscosity slag. few practical exam- 
ples confirm the theory. 


3.6 Electrochemical Effects 


3.6.2, 6.2.5 

Area Effects Crevice Corrosion. 
No. 11, 362-364 (1951) 

Specimens stainless steel were pre- 
pared provide experimental ap- 
proximation crevice relatively small 
with reference the area outside ex- 
posed the corrosive. Test panels were 
exposed running fresh sea water for 
days. 

Data secured confirmed the expecta- 
tions the extent attack within crev- 
ice was proportional the area the 
freely exposed metal outside. This means 
greatest danger exists when crevice 
associated with large area freely 
exposed metal and that when area 
metal outside crevice approaches zero 
the extent corrosion within crevice 
also will approach zero and will de- 
termined only the access the cor- 
rosive medium and oxygen surfaces 
within 

The mechanism crevice corrosion 


involving metal ion concentration 
substantially the reverse that 
lated the experiment 


CORROSIVE ENVIRONMENTS 
4.2 Atmospheric 
4.2.1, 5.4.2 

Porcelain Enamel Corrosion Re. 
sistant Coating for Metals. Mc. 
Presented the Fifth 
Conf. Nat’l. Assoc. Corrosion Engrs., April 
11-14, 1949, Cincinnati, Ohio. Corrosion, 
No. 118-123 (1951) April. 


The use porcelain enamel deco- 
rative finish briefly discussed con- 
trasted its more recent use cor- 
rosion resistant coating, The properties 
different types enamels are enumer- 
ated regards methods application 
and resistance acid, weather, water, 
Some specific applications for corrosion 
resistance are discussed 
hot water storage tanks, housings for 
airplane and tank engine exhaust sys- 
tems, glass-lined pipe for natural gas 
containing hydrogen 
process equipment and street adver- 
tising signs. Resistance impact dam- 
age also discussed. 


Effect Specimen Shape Corro- 


Corrosion, No. 10, 335-338 (1951) Oct. 


well known that the corrosion 
rate metals the atmosphere varies 
with the pollution present. Industrial 
and marine locations are more corrosive 
than rural locations. 
therefore that the corrosion 
creases with the amount contamina- 
tion actually coming contact with the 
specimen, This controlled not only 
the degree pollution present, but 
also the shape and form the speci- 
men. The shape determines the amount 
air-borne pollution which impinges 
the specimen. this increases de- 
creases the corrosion rate increases of 
decreases. While this seems obvious 
enough has generally been overlooked 
the published literature. The present 
paper calls attention this fact 
gives appropriate illustrations. One illus- 
tration compares plain 
bars, another compares wire sheet 
specimens and third insect 
screen. 


4.3 Chemicals Organic 


The Corrosion Resistance Various 
Stainless Steels Aqueous Solutions 
the Presence Dowex No. 
804). 
Since many reactions involving 
exchange resins take place 
media, corrosion the resin 
becomes problem. Tests were made 
determine the comparative corrosion 
sistance stainless steel 
309, 316, 347, 410, and 430, when 
Dowex No. resin saturated 
distilled water, molar nitric acid 
percent oxalic acid for and 
periods. The results indicate that Ty? 
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304 and Type 347 used for unwelded 
and welded containers, respectively. The 


postu- 
penetration rate for these steels less 
than 0.12 mil per year—NSA. 
4.3.2, 7.5.6, 6.6.7, 6.6.8 
Pont. Paper, A.C.S. 116th Meeting, Atlan- 
City, J., Sept. 20, 1949. Chem. Eng. 
News, 3569-70 (1949) Nov. 28. 
The developing safe shipping con- 
tainers for liquid anhydrous hydrofluoric 
acid and its aqueous solutions various 
concentrations discussed. butyl rub- 
ber lining, adhering butyl-neoprene 
compound carcass stock, gavea safe con- 
percent strength. 
deco- 
pe 
tumer- j 
ication 4.4.9, 6.2.3 
water, Wet Steel Hydrogen 
for April 11-14, 1949, Corrosion, 22-26 
(1950) 
which that for mild steel the 
adver- most corrosive hydrogen sulfide air mix- 
dam- ture consists about one percent hydro- 
percent, corrosion rate increases about 
rosion 
varies 
Corrosion and Metal At- ALKOR the nearest approach universal corrosion-proof 
York, March 13-16, 1951. Cor- will not destroyed alkalies solvents any phase your 
No. 312-315 (1951) Sept. processing operations. also important that you can standardize 
ases _This paper covers the potential sources 
iron and copper solubility the pre- this one cement, proven withstand and protect against such 
rlooked boiler cycle and the effect these metals wide range corrosives. 
present the steel the boiler. The results 
studies conducted determine the effect 
these metals are given. These include 
the effect increasing the the polymer. addition resistance all non-oxidizing 
insect Steam and feed water means the acids, alkalies and solvents; also resists fats, oils and 
controlled addition ammonia the 
shown that maintaining greases; and may used for tempera- 


ammonia the copper well the iron 
solubility has been reduced very low 
values. Methods adding and control- 
ling the ammonia the cycle are given. 
discussion given the action 
reducing chemicals the boiler beyond 
their normal action free oxygen. This NEW Bulletin for your copy today. 
covers the potential action these re- 


ducing chemicals reducing the iron RECOMMENDATIONS for your specific requirements may 
and copper entering the boiler that obtained without obligation from the ATLAS Technical Service. 


offensive odor; and its low shrinkage as- 
sures joints that are level with the brick 
tile surface. 


National 


wn 


ing have recommending both materials and constructions for handling 
thus climinate these metals corrosives, there substitute for years ATLAS experience. 
made tential oxygen carriers, 
sion 4.6.9, 8.4.3, 1.2.6 
Survey Corrosion ATLAS PRODUCTS STAND TLAS 
Unaerated Oil Well Brines. between your process MINERAL 

Corrosion Engrs. New 
No. 123-127 (1951) Apr. Corrosion-proof: Cements—Coatings—Vessel Linings 
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The causes oil well subsurface cor- 
rosion have never been properly deter- 
present and that most corrosive waters 
contain hydrogen sulfide, although not 
all sulfide waters are corrosive. Severe 
corrosion apparently takes place some 
cases neutral brines the absence 
oxygen. This statement seems paradoxi- 
cal. investigate further, literature 
survey was undertaken. The object was 
delineate the problems involved and 
throw much light upon them 
possible. The literature discussed par- 
ticularly with reference corrosion 
hydrogen evolution and depolariza- 
tion with oxygen other agents. Other 
factors which might enter into the cor- 
rosion picture are included the dis- 


4.6.12, 8.4.3 


Corrosion and Chemical Testing 
Waters for Subsurface Injection. Parts 
Mines. Producers Monthly, 14, No. 15-19 
(1950) Feb.; No. 30-31 (1950) Mar.; 
No. 25-31 (1950) Apr. 

I—This article describes detail meth- 
ods corrosion tests and chemical anal- 
yses that have been used extensively and 
satisfactorily study plants that 
condition various surface waters and 
brines used for water flooding, brine 
disposal, and reservoir pressure mainte- 
nance Kansas, Oklahoma and North 
Texas. The tests and analyses described 
were adapted and designed used 
the field for determining the relative 
corrosive and plugging tendencies 
waters from various sources conditioned 
different methods. 


method used determine dis- 
solved oxygen water for subsurface 
injection consists adding manganous 
sulfate and potassium iodide solutions 
precipitate manganous hydroxide, which 
combines with any dissolved oxygen, 
acidifying the mixture and titrating for 
the liberated iodine. hydrogen sulfide 
other interfering substances are pres- 
ent, the sample first treated with 
excess iodine solution and hydrogen sul- 
fide solution. 


methods are given for de- 
termining free carbon dioxide, hydrogen 
sulfide, waters and brines, total 
and dissolved iron water, alkalinity 
and carbonate stability, hardness, chlo- 
rides, residual chlorine and turbidity 
waters used for water flooding. (20 ref- 
erences.) 


4.6.12, 8.4.3 


Tubing Repair Water Input Wells. 
State Oil Refg. Co. World Oil, 129, No. 
166-8 (1949) Sept. 

which have corroded through tubing 
water input wells 
plugging agents (plastic bits, pieces 
rubber, lead wool) inbedded wad 
bubble gum crude paraffin down 
the tubing. The carrier moves along with 
the stream water until the hole 
encountered, whereupon squeezes through 
the hole, carrying the plug along and 
seating the hole. This plug auto- 
matically increases pressure, which drives 
the plug farther into the hole, thus effect- 
ing pressure seal. Since the carrier 
automatically follows the water having 
higher velocity, there little chance its 
by-passing the hole. Best results were 
obtained with paraffin carriers and rub- 
ber plugs. 
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4.6.13, 8.4.3 

Method Conditioning Refinery 
Effluent for Re-Use and Disposal. 
Socony-Vacuum Oil Co. Preprint, 
API, 14th Mid-Year Meeting, Refg. 
Div., Houston, April 4-7, 1949, pp. 

method partial conditoning 
petroleum-refinery effluent for re-use 
and disposal applied the operation 
skimming and cracking plant, in- 
collection, 
treating and filtering soften the water, 
remove oil and solids and for the re- 
turn the water the plant cooling 
system. the recirculation the water 
within the plant, higher concentration 
dissolved solids permitted that 
the total effluent which must elim- 
inated from the plant reduced 
This effluent finally treated 
remove all evidence oil and most 
the other contaminants. The water 
has little odor, generally has good 
appearance and contributes deleteri- 
ous effects the local surface-drainage 
streams. Flow diagrams the waste- 
water treater and the refinery-water 
system are included. 


4.7 Molten Metals 


4.7 

Resistance Attack Liquid Met- 
KINSON, AND FRANK Metal 
Progress, 58, 868-B (1950) Dec. From 
“Liquid Metals Handbook.” Office 
Naval Research Publication NAVEXOS 
P-733. Also ANL-4417 (1950) July. 

graphical presentation. Resistance 
each solid metal alloy given 
300° and 600° Qualitative degree 
resistance shown for liquid metals 
contact with solid metals the 
two temperatures. 


4.7, 3.5.8 

Investigation Materials for Use 
Heat Transfer System Containing 
Molten Lead Alloys. Progress Report 
No. June 1950, July 1950. 
Stanford University 
School Mineral Sciences. July 31, 

Progress reported briefly investi- 
gations the solubility pure iron 
pure lead various temperatures, wet- 
muth, unstressed corrosion tests and re- 
vision stress-rupture apparatus for 
operation higher 


4.7 
Con- 
cerned with the Behavior Materials 
Environment Liquid Lead-Bis- 
California Institute Engineering Re- 
search. Sept. 1950. 
Stress-rupture properties 1000° 
five low alloy and stainless steels are 
presented for environments helium, 
hydrogen and liquid lead-bismuth alloy 
eutectic composition. Experiments de- 
signed produce wetting steels 
liquid lead-bismuth are described. The 
methods include controlled atmospheres, 
electroplating and fluxing. The problem 
wetting discussed relation so- 


New Address 
CORROSION 
Houston 


determinations. Results static type 
solutions tests 1400° are given— 
NSA. 


PREVENTIVE MEASURES 


5.1 General 


Prevention Corrosion Means 
Other Than Protective Coatings. 
Que. International Nickel Co, Inc 
New York. Corrosion, No. 
(1950) Feb. Canadian Metals and 
lurgical Industries, 12, No. (1949) 
Aug. 

introductory paper prepared for 
Section Meetings: Mineral Resources 
(c) Conservation Corrosion Con- 
trol. United Nations Scientific (onfer- 
ence the Conservation and Utilization 
Resources, April 26, 1949. The author 
discusses the prevention corrosion 
the control environments such hu- 
midity control, deaeration and 
discusses cathodic protection, design 
factors and the adjustments composi- 
corrosion. references periodicals 
are given. bibliography seven books 
Spanish and three Russian given, 


5.2 Cathodic Protection 


5.2.1, 8.9.3 

Pipeline Corrosion Control With Ca- 
World Oil, 128, No. 10, 163-164 (1949) 
Feb. 

Cathodic protection buried and sub- 
merged pipe lines reviewed, and the 
various types equipment employed are 
described briefly. 


Cathodic Protection Prac- 
tices Bulletin III. Prepared Correlat- 
ing Committee Cathodic Protection, 
Nat’l. Assoc. Corrosion Engrs. March 
10, 1951. Corrosion, No. 202-209 
(1951) June. 

Last series four bulletins 
cathodic protection issued the Corre- 
lating Committee Cathodic Protec- 
tion. This bulletin deals with: Current 
Required for Cathodic Protection. 
Location Current Supply Points. 
Available current and 
ground beds. Cathodic protection co- 
ordination among operators 
ground structures. Mitigation 
fects caused stray cathodic protection 
currents. contains also pro- 


under- 


tection bibliography and the names 


committee members 
committee members the correlating 
committee. (Also issued part 
port, Correlating Committee Cathodic 
Protection which includes all four bulle- 
tins issued the committee. National 
Association Corrosion Engineers, 
ton, Texas). 


5.2.2, 2.2.4, 2.3.8, 8.9.3 

perience Shell’s Products Pipe Lines. 
Conf., Natl. Assoc. Corrosion 
St. Louis, Mo., April 4-7, 1950. 
No. 20-27 (1951) Jan. 

The paper two sections. first 
section summarizes ten years 
ence two product lines operated 
Shell Oil Company using alkaline aque 
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PRESENTS THE 


ETER 


The Sheppard Potentiom- 
eter-Voltmeter, designed 
pipeliner for making pipe- 
line electrical measure- 


ments, combines rugged- 
ness, light weight, variable 
sensitivity and wide range 
give the best combination 
desirable qualities low 
cost. 


The three decade system with 
galvanometer, coarse and fine 
adjustments, and all other 
controls are logical position 
for most convenient opera- 
tion. Accuracy 2%. 
Mounted wood case with 
rubber bumper feet, and 
removable lid. 


Light weight—approximately lbs. with lid and 


livolts, 0-3100 Millivolts, 0-31.0 Volts. with 
BATTERIES 


HOUSTON 


Navigation Blvd., Box 1724, Houston; California—1036 Brent Ave., So. Pasa- 
dena, Calif. PYramid -2308. Oklahoma—321 Johnson St., Bartlesville, Phone 5798. 
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ous solution sodium nitrite in- 
ternal corrosion inhibitor. Figures show 
the short and long time effect nitrite 
inhibition and reduction cost elim- 
ination scraper operation and hay tank 
and strainer operation discussed. This 
section includes generalized statement 
increase capacity which can 
expected from sodium nitrite inhibition. 

The second section discusses the use 
magnesium anodes external cor- 
rosion prventive Shell’s products pipe 
line from Wood River Chicago. The 
line now years old and was years 
old with moderately high leak fre- 
quency when anode installations were 
instituted. order analyze the effects 
anode installations, pilot plant experi- 
ments were conducted and the paper re- 
ports these pilot plant experiments and 
their results and the conclusions drawn 
therefrom. Included this section the 
paper are several sets field tests con- 
ducted before anodes were installed after 
anodes were installed and over several 
years life anodes. Pictures and 
drawings support the conclusions drawn 
from pilot plant experiments and results 
field tests and experience during the 
five years experimental work the 
line are summarized. The conclusions 
drawn from this section the report are 
that proper field testing and installation 
magnesium anodes can control de- 
structive corrosion sufficiently extend 
the useful life uncoated pipe lines 
approximately double their unprotected 


life. 


5.2.2, 7.2, 8.8.1 

Combating Corrosion Chemical 
Plant With Magnesium Anodes. 
South Central Region, Natl. Assoc. Cor- 
rosion Engrs., Dallas, Texas, October 3-4, 
1949. Corrosion, No. 2-9 (1951) Jan. 

Cathodic protection steel and cast 
iron chemical plant economically 
justified and feasible from engineer- 
ing point view under certain condi- 
tions. Magnesium anodes 
under conditions which are restrictive 
space and accessibility. Principal use 
magnesium anodes for cathodic pro- 
tection portions the Dow Chemical 
Company’s Freeport, Texas, plant were 
structures handling large volumes 
sea water and brine both static and 
Studies indicate the cost the 
remedial measures much 
would the cost replacing structures 
corroded destruction, even when con- 
siderations uninterrupted service, loss 
production from down time and other 
factors are disregarded. Experimental 
installations are being studied and new 
aspects the possibilities are constantly 
being investigated. 


5.2.3, 2.3.4, 4.6.3, 6.2.3 

Current Requirements for the Cathodic 
Protection Steel Dilute Aqueous 
Nemours Co., Orange, Texas, and 
University Notre Dame, 
Notre Dame, Ind. No. 
156-160 (1951) May. 

laboratory method, based upon col- 
orimetric analysis described for finding 
the minimum current density required 
cathodically protect steel against corro- 
sion water containing small amount 
dissolved salts. The minimum current 
densities determined this method are 
compared with those obtained from 
Britton curve for each the two test 
solutions sodium sulfate and sodium 
chloride. The significance the mini- 
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mum current densities determined 
these two methods discussed. 


5.3 Metallic Coatings 


3.7.2 

New Techniaues for Lining Vessels 
for Protection Against Corrosion. 
CARPENTER. Petroleum Processing, 21-25 
(1950) Jan. 

series experiments with methods 
for applying corrosion-resistant liners 
refinery vessels resulted the develop- 
ment new technique, stud-welding, 
which further tested the field. 
result the experiments, plug 
welding was discontinued practice and 
various types strip welding are now 
used. depending temperature and 
problem, has been learned, which 
conditions the specific application are 
the most important 


4.3.1 

New Method Corrosion Protection 
Metals Electrolytes Monatomic 
Films More Noble Metal. (In Ger- 
AND Von Arch. Metallkunde, 
No. 12, 409-413 (1949) 

metal exposed aqueous media can 


“be protected against corrosion not only 


less noble (electrochemically active) 
more noble (mechanically active) pro- 
tective coatings polyatomic thickness, 
but also continuous monoatomic films 
suitable more noble metal deposited 
from solution. 

This method requires only about 10° 
grams protecting metal per sq. cm. 
area protected but the concentra- 
tion the nobler metal ion critical 
and necessitates careful control. The 
rate supply the more noble ions 
must regulated that slightly 
higher than the rate solution the 
less noble base metal; the rate sup- 
ply much higher, local galvanic cells 
may become active. furnishing current 
for the electrolytic solution the depos- 
ited nobler metal. The proper equilib- 
rium can established furnishing 
the protective metal ions the form 
complex compound and adding sim- 
ple compound that contains the non- 
metal part the complex and acts 
regulating agent. 

Monoatomic films copper applied 
this method from solutions containing 
tartratocuprate (II) ion and sodium po- 
tassium tartrate (Seignette salt) gave 
excellent corrosion protection for iron; 
similar films applied from solutions con- 
taining cuprammonium ion and ammo- 
nium hydroxide gave good protection for 
zinc. The rather weak protection af- 
forded nickel coated with monoatomic 
bismuth explained the incomplete 
protective film resulting from the low 
rate supply bismuth ions from 
chlorobismuthate ions. 

The test specimens were emery-pol- 
ished, 0.5-mm metal sheets 
test solution 20° Total immersed 
area was 1.38 sq. cm. concentrations 
low 10° grams were measured accu- 
rately with the aid radioactive iso- 
topes the deposited metals. such 
low concentrations, interference the 
electrochemical reaction ion adsorp- 
tion phenomena would have been easily 
detected. 


New Address—CORROSION 
Houston 


5.4 Non-Metallic Coatings 
and Paints 


5.4.1 


Organic Coatings for Metals. Mc. 
Battelle Memorial Institute Plat. 
ing, 35, 340-3 (1949) April. 

general discussion, coatings are 
classified the basis the mechanism 
film formation, such solidifica- 
tion, solvent evaporation, oxidation 
Examples each type 
coating, the methods which they 
are applied well their respective 
advantages are discussed. The factors 
considered selecting the plasticiz- 
ers, solvents, pigments and primers and 
the use the coatings are examined, 


5.4.2, 4.3.6 


Paint Technol., 14, No. 167, 
486 (1949), 

suggested that the yellowing 
which occurs when articles coated with 
chrome green paint are handled may 
due not merely wearing away the 
blue surface layer (which results from 
the floating the Prussian but 
also the destructive action perspi- 
ration this pigment.—RPI. 


5.4.2, 5.4.5, 6.6.5 


Concrete Sealed Glass Cloth and 
12, 

method coating concrete pipes, 
storage tanks, etc., comprises the appli- 
cation alternate layers air-drying 
furane resin and glass 
cloth. The initial fluidity the resin 
permits penetration into the concrete, 
wetting the aggregate surfaces and 
filling the interstices, assuring maxi- 
mum bonding efficiency drying. Cur- 
ing the furane-resin film for least 
hours necessary. This laminated 
resin-treated glass-cloth coating very 
resistant water, strong acids, alkalis 
all concentrations and industrial sol- 
vents, e.g., alcohols, esters, ketones, 
rinated hydrocarbons, well 
aviation 


5.4.2, 3.5.9 


High-Temperature Ceramic 
Board Trade, Tech. Inf. Docs. Unit, 
ORR. 117/50. 

Data the progress made the im- 
provement and further development 
refractory ceramic paints designed 
suppress reflect radiations and 
tect metals from high 


5.4.4, 8.9.1, 2.4.1 

Fire-Resistant Finishes for 
Bulletin, 1950 May. 

Describes development testing 
apparatus which realistic 
als under conditions simulating those 
actual fire. refractory coating 
terial has been developed 
sidered provide satisfactory 
for certain critical aircraft 
Paint-type coatings have been 
which puff when subjected 
fire and form insulating foam. How 
ever, the protection afforded 
coatings only marginal for aircraft 
Test results indicate 
need for improvement film 
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CALCO CHEMICAL DIVISION 
AMERICAN CYANAMID CO. 
did... 


WITH CORROSION-RESISTANT COATING! 


The Gloucester, plant the Caleo Chemical Division, 

INVESTIGATE American Cyanamid Company was experiencing severe damage 
COATINGS FOR storage tanks from the spillage and fumes corrosive chemicals. 
advised Calco apply EC-1034, tough, long-lasting coating, 


1 


Abrasion Resistance especially effective against severe corrosion and abrasion. Today 


Calco finds that exposure chemical corrosion—plus severe 


Non-Slip Surfacing weathering well—has little effect these coated surfaces. 


EC-1034 only one many coatings designed stop 


Sour Crude Resistance corrosion varying kinds. Whatever your particular corrosion 
problem, let help you find the best answer it. Contact your 


Chemical salesman today. For more information coatings, write 


Fumes and Spillage 3M, Dept. 136, 411 Piquette Avenue, Detroit Michigan. 


Structural Steel Protection 


Maritime Uses 


ADHESIVES COATINGS SEALERS 


MINNESOTA MINING AND MANUFACTURING COMPANY ADHESIVES AND COATINGS DIVISION 
PIQUETTE DETROIT MICH. 
GENERAL SALES OFFICE: ST. PAUL MINN. EXPORT OFFICE: 270 PARK NEW YORK CANADA: LONDON, CANADA 


MAKERS BRAND PRESSURE-SENSITIVE ADHESIVE TAPES SOUND RECORDING TAPE 


R 
EFLECTIVE SHEETINGS e**3M*"’ ABRASIVE PAPER AND CLOTH @**3M**® ADHESIVES AND COATINGS @**3M'"" ROOFING GRANULES @**3M"* CHEMICALS 
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istics than for improvement fire pro- 


5.4.5 
Plastics for Protective Coatings and 
Metallurgia, 42, No. 254, 376-381 (1950). 
The materials and methods com- 
mercial applications are discussed. 


5.4.5 


Painting Wet Surfaces. Shipping 
World, 123, 457 (1950) Dec. 

Hitherto has been considered that 
painting wet surfaces substances 
that contain retain moisture was in- 
advisable not altogether impossible. 
Chemists British firm have now 
succeeded producing wetting agent 
for addition oil and bituminous paints. 
This product, known “Aquapaint,” re- 
pels water and, added paint 
small proportion one percent, per- 
mits its application and promotes its 
adhesion wet surfaces, while also in- 
creasing its adhesion dry surfaces. 
white spirit which insures easy mixing 
and does not unduly dilute the paint. 
average proportion one ounce 
Aquapaint one gallon paint. this 
proportion the drying properties and the 
color the paint are unaffected. also 
facilitates the painting non-porous 
surfaces such glass galvanized 
steel and reduces the risk “stripping.” 
Mixed with white spirit 1:10 pro- 
portion makes excellent primer and 
improves the penetration and adhesion 
paint damp porous surfaces. 
Among the uses for paint treated with 
this additive the painting hulls 
ships dry dock for wet steelwork 


5.4.5 

Anti-Corrosion Primer. Chem. Eng., 58, 
No. 163 (1951) Jan. 

moisture and corrosion resistant 
coating, Primer P-10, recommended 
for anti-corrosion protection for all fer- 
rous and aluminum surfaces, but not 
recommended for phosphate treated, 
Bonderized Alox-treated steel. 
claimed that the primer, when used with 
the series Prufcoat, provides simple 
2-step system for corrosion-proofing old 
moist metal surfaces. Manufactured 
Prufcoat Labs., 


5.4.5 

Outside Exposures Paint Under- 
coats Wood. Defects After Three and 
MANN. Centraal Instituut Voor Materiaal- 
onderzoek, Circ., No. 54, 1-13 (1949). 

the three oil media, those based 
raw linseed oil are now slightly inferior 
those based raw linseed oil, boiled 
bodied linseed oil, especially the un- 
derside the panels. The medium oil 
length alkyd slightly superior the 
short oil. There direct relation be- 
tween the nature the pigment and 
durability the oil medium series, but 
lithopone tends give the best results. 
Aluminum primers the alkyd series, 
particularly the more highly pigmented 
are unsatisfactory, showing tendency 
peel off. Otherwise, variation the 
pigment/medium ratio within the limits 
chosen has little influence. All oil-free 
primers are 


5.4.5, 5.5.3, 1.2.1 


Annual Rust and Corrosion Loss. 
Rocers Sheet Metal Worker, 40, 
(1949) Sept. 


Describes the development fish oil 
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primer coat prevent corrosion.— 
BLR. 


5.4.5 

Silicones the Protective Coating 
30-32 (1950). 

The usefulness silicone resins de- 
pends their superior heat- and weather- 
resistance. Their solvent resistance 
too low make them useful for places, 
where high solvent resistance needed. 
The choice pigment important, 
especially for long shelf 


5.4.5, 4.3.1, 4.4.1 

Corrosion-Resistant Plastic Coatings. 
Chem. Eng., 57, 198 (1950) May. 

The first group new plastic-base 
coatings, known the V-200 series, 
recommended for use over metal, wood, 
concrete, wherever simplified coat- 
ing system required withstand the 
corrosive vapors present chemical 
processing plants. The V-200 coatings 
may applied spray, brush, dip- 
ping. They can air-dried quickly 
baked yield flexible, abrasion-resist- 
ant coating highly adherent even pol- 
ished metal surfaces. Corrosion-inhibitive 
pigments within the system protect met- 
als from under film corrosion. This gives 
the coating long life even when exposed 
salt atmospheres, alcohols, soaps, 
fruit juices, acids, alkalies, petroleum 
products related corrosives. Manufac- 
tured Specialty Coatings Lab—INCO. 


5.4.5, 5.4.2 
Metallic and Nonmetallic Coatings for 
Gray Iron. (Concluded.) 
Burcess. Foundry, 79, 108-111 (1951) Feb. 
Discusses organic finishes, chemical 
conversion coatings, coloring and cement 
lining and armor. references. 


5.4.5 

Wire Brushing Longer Required 
for Painting Rusty Roofs. 
Porter. Am. Paint J., 35, 56-58 (1950) 
Dec. 25. 

Outlines results field tests which 
prove that one coat zinc-pigment 
paint gives good protection against rust 
loose scale removed with stiff 
brush from galvanized roofs—BLR. 


Report the Dutch Corrosion Com- 
mittee For The Study Soil Corro- 
sion and Protection Pipelines. Com- 
munication No. 25. Central Institute for 
Research Materials. Corrosion Dept. 
(National Council for 
search, Delft, Holland) Oct. 1948, 
(TA-468, C-39). 

Properties are given blown asphal- 
tic bitumen for the coating 
pipes. Information also included 
the application the blown asphalt 
bitumen for both internal and external 
protection. Specifications for the testing 
coatings and description test 
methods are also given. 


5.4.5 

Preventing Corrosion With Protective 
Paint Coatings. DIEHLMAN (Pro- 
motion Manager, Protective Coating 
Paints, National Lead Co., New York 
Southern Division, National Lead Co., 
Los Angeles 23, Calif.) Corrosion, No. 
88-92 (1951) March. 

Red lead, the best known corrosion 
inhibitive pigment and the one with the 
longest record successful perform- 
ance, used the sole pigment 
combination with other pigments incor- 


porated suitable binding medium 
vehicle. used keep the metal 
face non-corroding passive state 

reduce painting costs, 
coatings should carefully applied 
properly prepared surface. Factors 
considered formulation proper 
use red lead paints are given, and for 
guidance the maintenance 
classification red lead paints accord- 
ing intended exposure conditions and 
reference listing current specifica- 
tions useful procurement basis 
included. 

Factors governing performance 
paint coatings are listed as: Nature 
metal coated, surface preparation, 
intended environmental conditions and 
paints, primers, topcoats. Illustrations 


show results after exposure several 


surface preparation methods and 
cation schedules. Protective 
tems for principal exposures are recom- 
mended, and guide for selection the 


correct red lead paint keyed environ- 


ments given tabular form. 


5.4.5, 3.3.2, 8.9.5 
Anti-Fouling Agents Free from Metal 


for Paints for Ships Bottoms and 


Microfilm Reels 1-4, Board Trade, 
Inf. Docs. Unit, FD. 

Research described find copper 
and mercury free materials use 
anti-fouling agents. Substances the 
“Gesarol” type and resin based 
o-chloro-toluene were found effec- 


5.4.5, 2.7 

Some Causes Paint Peeling. 
Minnesota, Eng. Expt. Station, 1949, 
No. 30, pp. 

wood-sheathed test house with 
ferent types heat-insulating materials 
some walls and none others was 
subjected 70° 60-65 percent relative 
humidity inside and 20°-32° F/70-80 per- 
cent relative humidity outside; moisture 
content timber, blistering and peeling 
were followed for more than days. 
Blistering occurred 25-40 percent 
ter content and peeling began first 
non-insulated 


5.4.5, 4.2.7 

Evaluation Silicone Coating for 
Wire-Wound Power Resistors. 
Naval Research Lab. Problem No. 
21T (Buships Request No. 51493); Final 
Report 1949, 

Specimen resistors were tested the 
NRL chamber. the 
coating had excellent properties and was 
not susceptible moisture 
but weathering prohibitive 
cal failure the film set in. Modifica 
tions silicone formulation and 
resistor design are PI. 


5.4.5, 5.4.2 
The Stearates the Protective 
33, No. 27, 55-6+ (1949) Mar. 2%. 
Metal stearates are used the protec 
tive coating industry the 
suspending and flatting 


nishes, enamels, lacquers, sealers, 


silk screen extender bases, 
paints, waterproofing, 
and other applications. brief 
tion the manufacture the 
erties and applications 
magnesium, 
rates. Aluminum stearate 
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large number solvents, oils, waxes 
and resins form gels having varying 
structures, such slightly viscous 
liquids, rigid, buttery gels thixo-tropic 
pastes. The aromatic solvents, like tolu- 
ene and benzene, are the best solvents 
for aluminum stearate; they 
manently elastic and transparent gels 
110° The aliphatic hydrocarbons form 
metastable elastic gels heating 
180° these metastable gels become 
cloudy, buttery pastes aging. 


5.4.5, 6.2.2, 6.3.3 

Painting Light-Gauge Steel and 
Wrought Iron. Decora- 
tive Art, 71, Pt. 842, 79-80 (1951). 

Different painting schemes 
posed for light steel and wrought iron 
delivery according whether the 
erected units will easily accessible for 


and according the kind 
previous treatment. 
tions given for treatments follow 


Review, 1951, metallizing, and 
bituminous paint. Specifications are 
given for window frames, 
phosphatized, metallized untreated. 
4-coat stems, based chromate, red lead 
zinc dust primers are recommended.— 


5.4.5, 6.6.8 

Plastic Coatings and Corrosion. 
American Pipe and Construction 
Co. World Oil, 128, No. (1949) 
Jan. 

Viny! chloride and vinyl chloride co- 


polymer groups resins are considered 
the light their chemical and water- 
mosis are evaluated their effects 
the success corrosion-preventive coat- 
ings. The studies are especial value 
the protection tubular goods and tank 
structures. 


5.4.7 

Modern Masking Materials and Meth- 
ods for Fabrication and Spray Finishing. 
Part IV. Liquid Masking Materials and 
Peelable Plastic Coatings. 
Products Finishing, 1950, 44-62, Nov. 

For some spray finishing purposes, 
liquid masking materials applied 
brush spray offer advantages not 
found pressure-sensitive tapes metal 
Materials this nature are dis- 
cussed their characteristics and 
applications this final part the 
article. Peelable plastic coatings are also 
applied spraying polished sheets 
which are former and drawn. The 
plastic film protects the sheet from die 
marks and can peeled off the product 
after its fabrication. The third general 
use for liquid masking materials and 
peelable plastic coatings discussed this 
article that coating paint-spray 
booth walls facilitate periodic mainte- 
nance and cleaning operations. 
ber products used for this purpose are 
and discussed, and number 
the literature are cited. 
— ) 


5.4.7 


Steam Spray Method Product Fin- 
ishing. Herrtnc. Am. Paint 
No. 12, 83-84 (1950). 

The use spray gun which oper- 
ates dry superheated steam place 
siderable saving claimed, since lac- 
high solids content can used. 

hicker films with fewer pinholes are 
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Because increasing the degree motion corroding solution 
brings more oxygen the surface the metal with which 
contact, such increase has decided influence the rate corrosion. 
liquid that may appear quiet, convection currents are nonetheless 
work slowly distributing dissolved oxygen throughout the solution. 
When velocity agitates the liquid-air interface, unsaturated liquid 
brought the surface layer and the oxygen-solution rate rapidly 
stepped up. the same time the liquid film the surface the metal 
thinned that this increased amount dissolved oxygen diffuses 
more readily. Thus the combined effect more dissolved oxygen con- 
veyed more rapidly the metal marked acceleration corrosion. 


Velocity, too, often the indirect not the direct cause me- 
chanical erosion metal, for the deterioration helps bring about results 
the formation corrosion products. quiet system these might 
serve protective function but with motion factor they erode read- 
ily, leaving already weakened metal exposed further corrosive attack. 


The ever-varied interplay its many governing factors render 
the mechanism corrosion complex indeed. Recognizing effects, deter- 
mining causes, and controlling those that can neither eliminated 
nor regulated responsibility industry has long assigned Dampney. 
The reduction your corrosion problems through the medium 
Dampney equipment-engineered protective coatings formulations 
vinyls, ceramics, asphaltums, silicones, chlorinated rubber and other natu- 
ral and synthetic resins responsibility should likewise welcome. 


MAINTENANCE 
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obtained than when compressed air 


5.4.7, 6.2.1 

New Blackening Bath for Ferrous 
ods, 33, (1951) Jan. 

Describes new bath for use with stain- 
less steels, cast iron, most steels. 
Offered under the trade name Perma- 
Black, finding use blackening 
ferrous metals for either increased cor- 
rosion resistance 
BLR. 


5.4.7 

Applications Corrosion-Resistant 
Coatings. Jexor. Organic Finishing, 
11, No. 14-17 (1950). 

Coatings for metal tanks for storage 
food, such milk, syrups, oils and 
for chemicals, such formaldehyde, 
acetic acid, mineral oil latex are usually 
based phenolic vinyl resins 
chlorinated rubber. Degreasing the metal 
often sufficient pretreatment, although 
sandblasting pickling may desira- 
ble necessary many cases.—RPI. 


5.4.7 
Red Lead—Spraying Brushing. 
Ind.-Lack.-Betrieb, 18, No. 10, 190 (1950). 
The difficulties and dangers spray- 
ing red lead primers 
Brushing the more efficient method 
application.—RPI. 


5.4.7 

Description and Instruction for Use 
Plastic Paint Spray Equipment, Mare 
Island Type. Navy Department. 
Board Trade, Tech. Inf. Docs. 
Unit, ORR. 365/49. PB. 16083, pp. 

Mare Island plastic antifouling paint 
hot sprayed coating 0.04” thick. 
consists toxins dispersed resin- 
ous base and said effective for 
least two years. The plastic heated 
275° and sprayed under pressure 
per in. using electrically heated 
hose and guns. ship’s bottom should 
coated hour shift; the ship 
should then undocked immediately 
the plastic may flow hot sun. Details 
and illustrations equipment and appli- 
cation methods are given.—RPI. 


5.4.8 

Protective Coatings for Underwater 
posium Varnish and Paint Chemistry, 
College Engineering, New York Uni- 
versity, 1948, pp. 41-50. 

paint systems was concluded that four 
coats paint pigmented with red iron 
oxide, zinc chromate and red lead gave 
best results for underwater exposure 
except under highly acid alkaline con- 
oxide paint gave satisfactory results 
sea water under intermittent exposure 


5.4.8, 3.5.9, 5.4.5, 8.9.5 


Hot Surface Marine Paint. 
Paint Oil Chem. Rev., 114, 
No. 31-34 (1951) 

Marine engineers are well acquainted 
with the problem painting hot sur- 
faces. Boiler-fronts, furnace doors, tuyére 
pipes, breechings, steam condensers, etc., 
exposed red orange heat times 
are difficult painting problem. The 
United States Navy has Specification 
(52 19) which requires paint film 
withstand 400° the next six days, 
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‘every day, 100° more, until the 7th 


day, 1000° reached. High heat paints 
are usually made three temperature 
groups; for temperatures 500° 
most alkyds and colors will meet this 
requirement; for temperatures from 500° 
700° this range hardest fit, 
too high for most film formers and 
too low for metallic sintering action 
without fluxing medium; and for tem- 
peratures above 700° which are not 
too hard meet, unless outside applica- 
tion and weather resistance required. 
that case again refer the special 
coating, which many cases may the 
answer the very difficult paint prob- 
lem painting steel and iron elevated 


5.4.8, 8.8.4 

Chlorinated Rubber Coatings for Tan 
Pits. Sarx. Das Leder, (1950); 
Rubber Res. Abs., 28, No. 608 (1950). 

3ecause their chemical resistance, 
chlorinated rubber paints are suitable for 
steelwork tanneries; details are given 
their application. Concrete may 
protected from tanning liquors chlo- 
rinated rubber/bitumen mixtures. 
discussion the paper, speakers stated 
that tan pits lined with chlorinated rub- 
ber paint had been use for 
years.—RPI. 


5.4.8, 6.6.5 
Acidproof Coating. Chem. Eng., 58, 
No. 164 (1951) Jan. 


Unskilled and inexpensive acidproof- 


ing concrete floors, for many corrosive 
surfaces, now possible with the use 
brush-on phenol-formaldehyde coating 
that hardens room temperature. ad- 
dition being easy apply, the new 
material 2-9 times harder than con- 
ventional floor paints. One primer coat 
and finish coats are estimated last 
years steps and other surfaces 
where considerable walking takes place. 
The new material called Phenoline. 
Manufactured Carboline 


5.4.8, 1.2.5, 8.10.4 

Decontamination and Corrosion Re- 
sistance Properties Selected Labora- 
DLEY, AND Oak Ridge National 
Laboratory. Aug. 29, 1950. Decl. Oct. 
1950. (AECD-2996; ORNL-732). 

selection materials has been 
compared decontaminable surfaces 
applicable radiochemical laboratories. 
The susceptibility these materials 
contamination with fission product 
mixture, their subsequent ease decon- 
tamination with various reagent washes 
and resistance common laboratory re- 
agents are presented. has 
been made the best materials for each 
the following applications: uncoated 
reference materials (for 
poses), baked interior panels, protective 
plastic coatings (air dried), laboratory 
bench top materials, floor tiles and dis- 
posable (strippable) plastic 


5.5 Oil and Grease Coatings 


Symposium the Testing Tem- 
porary Corrosion Preventives. Inst. Pe- 
troleum Preprint, pp. (1950) Obtain- 
able from the Institute, Portland Place, 
London, Jour. Inst. Petroleum, 36, 
No. 320, 504-542 (1950). 

number papers: The nature and 
scope temporary protectives (D. Clay- 


ton and Thompson, 1-6); various 
accelerated corrosion tests (T. Clin. 
ton 6-14; Pohl 14-27; Hoar 
Stroud 37-42; and Clarke 
and Longhurst 42-53); aviation 
uses and tests (E. Mardles and 
Mason 53-65); American methods 
McCue and Blane 66-73); and tests 
other than corrosion tests (H. Hollis 73. 
82). Both ferrous and non-ferrous basis 
materials are 


5.6 Packaging 
5.6.1, 7.7, 8.2.2, 4.2.7 


Effect Packaging Corrosion 
Zinc Plated Equipment. 
presented, 7th Ann. Conf., Natl. Assoc. 
Corrosion Engrs., New York, 
March 13-16, 1951. Corrosion, No. 
365-372 (1951) Nov. 

Packaging can sometimes 
cive unexpected, and times very un- 
pleasant experiences, often resulting 
loss valuable equipment and time. Ex- 
perience large company 
ing electrical equipment illustrative 
problems that arise and which eventually 
led broad investigation packaging 
and its effect the corrosion 
plated equipment and apparatus. 

unexpected strike the field ne- 
cessitated storing large quantities 
equipment for periods 
excess that which was ordinarily the 
custom. The suddenness this emer- 
geacy compelled employment storage 
facilities over and above those normally 
needed which some cases were ad- 
mittedly poor, but were the best avail- 
able the time. When work was resumed 
the field was discovered that appre- 
ciable quantities equipment were very 


severely corroded, some requiring costly 


refinishing, others actual replacement. 
While the condition the equipment 
was attributed storage for considera- 


ble lengths time during exception- 


ally humid and hot time the year, and 
some instances under very poor stor- 
age conditions, was felt that other 
factors, principally the type packag- 
ing, were also contributory. When the 
corrosion the stored equipment was 
first observed, was noted that parts 
which had been packed paper cartons 
were better condition than were those 
plywood boxes. 


view the extensive damage and 


the possibility this contingency might 
reoccur was deemed necessary 
ascertain the cause causes for this 


widespread corrosion and the 
for differences the degree 
sion. investigation was 


made attempt duplicate the 
laboratory the type and extent 
sion encountered the Encourag- 
ing results these first tests led all 
extension the work. The purpose 
the second and 
study was determine what effect, 
any, various packaging materials and 


methods packing had the rate 


corrosion, what physical and/or chem 


cal factors were controlling and what 


remedial measures were 
this trouble. This investigation 
tempts answer these questions 


indicates the desirability further wor 


order clarify some the 


not yet completely satisfactorily 


answered. 
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You can’t stop tiger 


CORROSION ABSTRACTS 


with water 


pistol 


You can’t stop corrosion with ordinary paints... 


takes BITUMASTIC COATINGS! 


CORROSION can’t stopped ordi- 
nary paints conventional protective 
coatings. They can’t protect surfaces 
against the ravages rust for any ap- 
preciable length time. 


But Bitumastic Coatings can! 


FIRST—Unlike maintenance paints, 
Bitumastic® Protective Coatings are 
specially formulated from base* 
coal-tar pitch that is, for all practical 
purposes, impervious water. When 
you keep moisture away from ex- 
posed surface, you stop corrosion. 


SECOND—Bitumastic Coatings provide 


extra-tough, extra-thick barrier 
against corrosive barrier 
that impenetrable. These coatings 
provide times the film thickness 
conventional paint coatings. 


THIRD—Bitumastic Coatings stop cor- 


rosion caused moisture—acid fumes 
—alkaline fumes—corrosive soil—salt 
air—heat. 


There are Koppers Coatings—formulated 
control corrosion metal and deterioration con- 
crete. Use the coupon for full information. 


*Hi-Heat Gray contains metallic base. 


Dept. 604-T, Pittsburgh 19, Pa. 


Name... 


Koppers Company, Inc., Tar Products Division 


Please send me, without charge or obligation, your booklets on corrosion prevention. 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 604-T, Pittsburgh 19, Pa. 


DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA; 
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5.8 Inhibitors and 
Passivators 


5.8.2, 7.5.5, 8.9.3 


The Use Ammonia Control 
Vapor Zone Corrosion Storage Tanks. 
Oil Co. Research Lab., Tulsa, Okla.) 
(Interstate Oil Pipe Line Co., 
Tulsa, Okla.). Paper, South Central Re- 
gional Meeting, Nat’l. Assoc. Corrosion 
Engrs., Dallas, Texas, October 3-4, 1949 
and the Am. Petroleum Inst. Meeting 
Chicago, November 7-10, 1949. 
Corrosion, No. 58-65 (1950) Feb. 


Laboratory studies have shown that 
ammonia concentrations low 
9.4 percent systems containing per- 
cent hydrogen sulfide volume effec- 
tive controlling vapor zone corrosion. 
Results experimental field work with 
55,000-barrel tanks showed that the 
ciency protection gradually increased 
from percent when inhibitor in- 
jection rate 1.4 pounds per tank 
per day was employed almost com- 
plete protection when pounds 
per day were added the tank vapor 
zone. The uninhibited 
measured simultaneously tanks 
similar service averaged 273 mdd, 
0.053 ipy, for the entire test period. 


The Interstate Oil Pipe Line Com- 
pany now using ammonia treating 
eight tanks three pipe line stations. 
Three tanks Magnolia Station 
Southern Arkansas and two Moore 
Station northern Louisiana are receiv- 
ing ammonia from bulk storage. The 
three remaining tanks under treatment 
are the Yellowstone Station near Bil- 
lings, Montana. Ammonia usage eco- 
nomical and equally effective both 
areas despite the great differences 
climatic conditions. Previously published 
whole part Oil and Gas J., 48, 
No. 27, 238-246 (1949) Nov. and Petro. 
Eng., XXI, No. 12, 18-20 (1949) Nov. 


5.8.3, 3.6.8, 1.8 


Electrochemical Mechanism 
Corrosion Inhibition Chromates, Ni- 
trites and Other Oxidants. Pour- 
BAIX (University Brussels, Belgium) 
AND PIERRE VAN 
sity Oregon. Corrosion, No. 313- 
315 (1950) Sept. 

This article based upon communi- 
cation the discussion inhibitors 
the Gordon Research Conference 
Corrosion New London, New Hamp- 
shire, July, 1949, and constitutes por- 
tion theoretical and experimental 
study inhibitors based upon the use 
the polarographic method. classifies 
corrosion inhibitors as: surface con- 
version inhibitors; adsorption inhib- 
itors; diffusion inhibitors, with exam- 
ples each. analysis the 
mechanism each type given. The 
role the inhibitor defined dis- 
cussion corrosion iron solution 
free oxygen with inhibitor absent. 
This phenomenon studied using polar- 
ization curves. further discussion con- 


siders the corrosion reaction when 
chromate nitrite has been added. 
Minimum inhibitor concentration for 


protection shown that which for 
given oxygen concentration, brings the 
potential the metal value corre- 
sponding its passivation value. The 
electrochemical mechanism described shows 
that, inhibitor concentrations insuffi- 
cient for protection, both the inhibitor 
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and oxygen are consumed reduction 
reactions. The authors are attempting 
make direct polarographic determina- 
tions inhibitor consumption. 


5.8.3, 5.8.4 


Effect Sodium Chloride and Oxy- 
gen Concentrations Sodium Nitrite 
Berry. Thesis. MIT M.S. Dept. Chem. 
Eng., 1949, pp. 

Experimental evidence presented 
show that nitrite inhibition accom- 
plished nitrite absorption the entire 
steel surface. Oxygen has deleterious 
effect nitrite inhibition. inhibitor 
concentrations 0.01 percent sodium 
nitrite more effective than sodium 
containing 0.01 percent sodium 
chloride. salt concentrations between 
0.5 percent and 3.5 percent nitrite less 
effective than chromate. sodium chlo- 
ride concentrations above 0.5 percent the 
main role sodium nitrite ca- 
thodic depolarizer and not inhibitor. 
Inhibition Calgon inhibitor more 
complete water containing calcium 
than calcium-free water. 


5.8.4 


Shell VPI 260, Powerful Corrosion 
Inhibitor. Petroleum Times, 53, 394 (1949) 
May 

Shell Petroleum Co. has developed 
powerful corrosion inhibitor, Shell VPI 
260, for preventing corrosion iron and 
steel and other metals between manu- 
facturing steps, packages for shipment 
and during storage. The product 
white crystalline stable organic com- 
pound which sublimes very slowly. The 
vapor, which odorless, non-toxic and 
non-injurious the skin, completely 
surrounds any article 
space and prevents corrosion mois- 
ture and air. Direct contact the solid 
VPI with the metal not required. 
VPI forms invisible, thin protective 
film the metal surface. Only trace 
VPI required make condensed 
water non-corrosive steel surface. 
VPI may applied solid powder 
form, dissolved water alcohol 
use coated wrapping material. 


5.8.4, 4.3.2, 2.3.4 


Rosin Amine-Ethylene Oxide Conden- 
sates Corrosion Inhibitors for Mild 
Steel Hydrochloric Acid. Epwarp 
AND Harry Paper pre- 
sented, 7th Ann. Conf., Natl. Assoc. 
Corrosion New York, Y., 
March 13-16, 1951. Corrosion, No. 
180-185 (1951) June. 


The use inhibited acids, especially 
hydrochloric acid, applications such 
metal cleaning and oil well acidizing 
has increased considerably recent years 
due the development effective cor- 
rosion inhibitors. Organic nitrogen com- 
pounds, particularly amines, have long 
been known effective in- 
hibitors for steel presumably because 
their ability absorb the metal sur- 
face, thus forming protective layer. 


The development amine deriva- 
tive rosin led evaluation this 
product inhibitor. Good re- 
sults were obtained, but the relatively 
low solubility rosin amine hydro- 
chloric acid imposed concentration 
limitation. was found that condensa- 
tion the amine with ethylene oxide 
formed oxyethylated amines which pos- 
sessed good solubility and good 
corrosion inhibition. Even more impor- 
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tant were the discoveries that the oxy- 
ethylated amines would act solubiliz. 
ing agents for percent their 
weight free amine and that addition 
free amine the oxyethylated amines 
improved their inhibitive properties, 
The optimum ethylene oxide content 
was determined evaluating series 
condensates containing from one 
moles ethylene oxide per mole rosin 
amine. The 5-mole condensate was found 
optimum from the standpoint 
both inhibition efficiency and acid 
bility. The 5-mole condensate containing 
percent free amine gave penetration 
values 0.130 and 9.159 inch per year 
concentrations 0.20 and 0.05 per- 
cent compared about 17.0 inches 
per year for the controls. Test condi- 
tions involved mild steel 
165 degree for four hours, 
The 5-mole condensate containing 
percent free amine was further evaluated 
0.20 percent concentration varying 
both the acid concentration and contact 
time. Weight losses mild steel both 
inhibited and control acids were deter- 
mined time intervals from 
Curves corrosion rates 
function time show that the un- 
inhibited acids the rate increased rapidly 
for about minutes, then increased 
slowly for the duration the tests. 
function time indicate maximum 
rate the shortest time intervals, and 
that the rate decreases logarithmically 
due increased adsorption the 
inhibitor during the course the test. 


5.8.4, 5.8.3, 6.2.3 


Corrosion Inhibitors for Steel. 
Iron and Steel Inst. (British) 
1949, 421-431, Dec.; Corrosion, No. 
10-19 (1951) Jan. 

Many inhibitors, added water 
chloride solution amounts insufficient 
stop attack altogether, produce local- 
ized attack, which more intense than 
the general corrosion met with the 
absence inhibitor. Inhibitors which 
are free from this danger are, most 
cases, inefficient. believed that the 
danger connected with the formation 
blister-like membranes over the sensi- 
tive points, which prevent the access 
the inhibitor those very points where 
required. using suitable mixtures 
phosphate and chromate 
phate and persulphate), that any sub- 
stance precipitated will not ferrous 
phosphate but ferric phosphate crystal- 
line non-membranous body), the danger 
can avoided. Even the mixture 
added amount too small stop 
corrosion altogether, intensified cor- 
rosion pitting observed. 


5.8.4, 5.8.2, 2.2.7, 2.3.4, 8.4.2 


Field and Laboratory Tests Sodium 
Chromates and Alkalies for Controlling 
Corrosion Gas-Condensate Wells. 
Petroleum and Gas 
Bureau Mines, Bartlesville, Okla. Pre- 
sented the Gas Industry Symposium 
the Conference Nat’l Assoc. Corrosion 
Engrs. Cincinnati, Ohio, April 
Corrosion, No. 131-136 (1950) 

The results investigations the 
Bureau Mines begun 1944 have 
dicated that chromates are effective 
economical inhibitors for controlling 
corrosion gas-condensate wells. Rates 
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corrosion the flowstring can re- 
duced negligible values maintain- 
ing low concentrations the inhibitor 
the water phase the flowing fluid. 
The chromates are not equally service- 
able all wells and fields, and the prin- 
venting chemical reduction insoluble 
hydrous chromic oxide which may 
deposited the walls the tubing and 
the fowstream injecting alkalies with 
the chromates and avoiding high con- 
centratious the chromates the flow- 
stream are effective methods minimiz- 
ing the reduction chromates sub- 
stances that occur 
fluids. Costs chemical treatment 
two gas-condensate fields indicated that 
corrosion protection means sodium 
chromates and alkalies adds less than 
$1.00 the expense producing mil- 
lion cubic feet gas. 


5.9 Surface Treatment 


5.9.1 

Preparing Metal Surfaces for Painting. 
Ministry Works, Advisory leaflet, 1950, 
No. 11, pp. 

Practical methods for the preparation 
for painting are described 
with special reference metals com- 
monly used building, e.g., iron, steel, 
aluminum, zinc, copper and lead. Gen- 
eral rules for the treatment dirty, cor- 
roded smooth metal surfaces are 
given. removal mill scale from 
iron and steel and the careful choice 
primers stressed.—RPI. 


5.9.1, 2.3.4 

Metal Cleaning Problems and Tests 
for Cleaners. Metal 
Progress, 57, (1950) Mar. 

previous article briefly discussed the 
main types cleaning methods. This 
article deals more specifically with some 
the cleaning methods surveys 
numerous tests used for evaluating the 
effectiveness 


5.9.2 


Development Metal Cleaners Using 
Radioisotopic Evaluation Methods. 
Harris Kamp. Metal Finishing, 
48, No. 11, 75-78 (1950). 

The radioisotopic tracer method for 
determination soil removal combined 
with dilution technique 
able for the evaluation combinations 
various surface active agents and al- 
kalies. 

relatively non-foaming composition 
consisting 2.5 percent Sterox C.D. and 
97.5 percent sodium 
tormed least satisfactorily the 
better known lathering composition 
percent alkyl benzene sulphonate, per- 
cent metasilicate composition. the 
alkali types used (in combina- 
tion with Santomerce No. the meta- 
and orthosilicates proved most effective, 
but lower level effectiveness 
Was attained soda ash, tri-sodium 
Phosphate 
phate, while still lower in* soil removal 
Were modified soda and caustic soda. 


5.9.3 


Abrasive Blasting Prepared Pipe Sur- 
21, No. 11, D34-6 (1949) 

Curre 


practices blast cleaning 
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Behind the Scenes PLS... 


Engineering one the 
unseen services that contribute 
the finest cleaning, priming, coating 
and wrapping service all six PLS plants. 
Experienced engineers combine their skills design 
advanced equipment, used exclusively PLS specialists. 
Significant advancements include large drying ovens, grit 
cleaning machines, thermostatically controlled melting kettles, and 
other special equipment designed and built PLS 
assure dependable protection every step the way. 


CORPORATION 


Plants at Glenwillard, Penna.; Longview, Texas; 


PIPE LINE SERVICE 


Pioneers Steel Pipe Protection 


General Office and Plant: 
Franklin Park, 


Corpus Christi, Texas; Harvey, Louisiana; 


and Sparrows Point, Maryland 


pipe, the relative advantages air and 
airless blasts and the equipment used 
blast cleaning pipe are described. 


5.9.3, 7.2, 8.9.3 

Preparation Pipe Surface for Bitu- 
men Coating During Reconditioning. 
Shell Pipe Line Corp., Houston, 
Texas. Paper delivered the Fifth An- 
nual Conference, Assoc. Corrosion 
Engrs., Cincinnati, Ohio, April 11-14, 1949. 
Corrosion, No. 19-21, discussion 21- 
(1950) Jan. 

The exterior cleaning pipe after re- 
moval from soil the preparation for 
bitumen coating application major 
item expense during reconditioning. 
Removal all adhering material from 
the metal surface can accomplished 
most practically sandblasting 
equivalent treatment. However such pro- 
cedure expensive and slow, especially 
when the line remains intact serv- 
ice. Most corrosion products 
particles are inert the absence 
moisture and the retention small 
amounts such materials the pipe 
surface, particularly when adherence 
good, will not impair coating effective- 
ness moisture removed. Moisture 
can removed chemical treatment 
reasonable cost, thus reducing clean- 
ing costs without impairing coating re- 
sults. solution diluted pipe primer 
has been found effective reducing 
moisture content the residual foreign 
products the pipe surface. 


MATERIALS 
CONSTRUCTION 


6.2 Ferrous Metals and Alloys 


6.2.1, 4.3.6 

Electrochemical and Chemical Corro- 
sion. VONTILAINEN AND 
No. 12, 477-481 (1950). 

short review the corrosion char- 
acteristics ferrous metals neutral 
electrolytes.—EL. 


6.2.2, 3.4.10, 4.3.5, 4.6.1, 2.3.4 


Corrosion Studies Iron the 
Corrosion, No. 265-268 (1951) 
Aug. 

The authors give details study 
determine effects additives sulfur 
cement and surrounding aqueous solu- 
tion when interface iron and sulfur 
was present contact with water. 
corrosion was observed when the iron 
was protected even thin layers 
sulfur cement. While information cor- 
rosion this interface was obtained 
should not misinterpreted insofar 
performance sulfur joints cast iron 
pipe concerned. Historical evidence 
and results this study indicate prop- 
erly prepared sulfur cement joints are 
satisfactory bell and spigot cast iron 
water mains. The study consisted 
partly completely embedding iron 
rod molten composition based 
sulfur and immersing the resulting mass 
water under various conditions. 

The addition sodium chloride the 
sulfur cement accelerated corrosion 
the iron the sulfur iron interface. 
Completely embedded iron rods 
silica-filled sulfur cement were unaffected 
after two years’ immersion tap water, 
water various conditions and 
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the presence aqueous sodium chlo- 
ride. 


6.2.3, 5.8.4, 3.4.6 

Diffusion Hydrogen Steels 
Different Carbon Contents During Acid 
Etching. (In Russian.) 
AND Ya. Doklady 
Nauk SSSR (Reports the Academy 
Sciences the U.S.S.R.), new ser, 75, 
811-814 (1950) 21. 

Several pickling inhibitors, including 
thiourea, diethyl aniline, thiodiglycol, 
etc., were investigated connection with 


the above for steels containing 0.14-1.20° 


percent carbon and nominal percentages 
silicon, manganese, sulfur and phos- 
phorus. Data are tabulated, charted and 


6.2.3, 4.4.7 

The Corrosion Mild Steel the 
Products Combustion Gaseous 
Project DGR-4-CH Rep. No. AGA 
Committee Domestic Gas Research, 
Battelle Memorial Inst. Aug. 1949. 

description given the original 
corrosion testing equipment developed 
for the testing materials the pres- 
ence flue gas under variety 
operating and temperature conditions. 
Corrosion rates were obtained for SAE 
1020 steel sulfur levels from 
grains per 109 cubic feet 1000 Btu. gas 
under conditions continuous conden- 
sation and heating and cyclic operations 
where heating time was kept constant 
and the cooling period for each cycle 
varied. The corrosion rates are func- 
tion the length time condensa- 
tion conditions, whether the operation 
continuous cyclic. The rate pene- 
tration decreases markedly the time 
exposure increases 100 200 
hours until reaches essentially con- 
stant value. 


6.2.3, 3.4.6, 5.8.4 

Effect Chloride and Oxygen Con- 
centration the Corrosion Mild 
Steel With Chromate Inhibitor. Mc- 
Thesis M.I.T. M.S., Dept. Chem. 
Eng. 1949, pp. 

The corrosion rate mild steel 
solutions containing fixed concentra- 
tion chloride was measured, using 
solution saturated with air 
oxygen one atmosphere. was found 
that oxygen concentration has effect 
corrosion rate chromate-inhibited 
distilled water. Increasing oxygen con- 
centration accelerates corrosion where 
chloride present chromate solutions. 
Nitrite more effective inhibitor than 
chromate when used the same weight 
concentration dilute chloride solutions. 
Nitrite provides protection the 
higher chloride concentrations used, 
while chromate affords about the same 
protection for the low chloride. 


6.2.5, 3.5.9 


Development and Current Trends 
High-Temperature Wrought Steels. 
(Entwicklung und Stand 
standigen Walz- und Schmiedestahle). 
273-283 (1951) Mar. 15. 

The basis all high temperature 
steels iron-chromium, with other con- 
stituents added produce one more 
especially desired properties. Silicon 
and aluminum improve scale resistance, 
nickel and manganese widen the 
and give rise the formation aus- 
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tenite which particular importance 
for good mechanical properties high 
temperatures. The replacement and 
duction critical constituents during 
World War was offset general 
return prewar standards the 
recent years. Two groups dominate the 
current picture wrought steel; anneal- 
able ferritic chromium-silicon, chromi- 
um-aluminum and chromium-aluminum- 
silicon steels and austenitic 
tenitic-ferritic chromium nickel and chro- 
mium-manganese steels. The latter have 
particularly Germany, gained 
tance substitutes for 
temperature regions 900° 


6.2.5, 1.3, 3.7.1 


Physical Metallurgy Austenitic 
Stainless Steels. 
Welding J., 29, 577s-621s (1950) 

Reviews present state knowledge 
and results recent research investiga- 
tions chromium-nickel stainless steels 
and their weldability. Emphasizes phase 
relations, resistance, crack 
sensitivity, stress-corrosion cracking and 
effects cold deformation and sub- 
zero and elevated temperatures. Numer- 
ous tables, graphs, phase diagrams, mic- 
rographs, macrographs, etc. 257 refer- 
ences.—BLR. 


6.2.5, 3.8.4, 2.3.3 

Effect Magnetic Transformation 
the Curie Temperatures Oxidation 
Rates Chromium-Iron Alloys. 
Paper before Electrochem. Soc., Buffalo, 
Oct. 11-13, 1950. Electrochem. Soc., 
No. 12, 448-452 (1950) Dec. 


Oxidation rates chromium-iron al- 
loys containing 9.2-24 chromium were 
carried out oxygen temperatures 
above and below the Curie temperatures. 
Plots the logarithms the oxidation 
rates with the reciprocal absolute tem- 
peratures show discontinuities 
Curie temperatures. general, activa- 
tion energies calculated from the oxida- 
tion rate data are higher above the Curie 
temperatures than below. The data lend 
support the view that rate fornia- 
tion thin films controlled 
tion phenomena the metal-oxide-inter- 
face. Rideal and Jones showed earlier 
that the rate-controlling step may involve 
transfer electrons from the metal. 
Therefore, higher work function for 
the metal above than below the Curie 
temperatures may associated with the 
observed trend activation energy. 
references.—INCO. 


6.2.5 


The Use Oxygen the Refining 
Corrosion-Resisting Chromium-Nickel 
Steels. Stahl Eisen, 71, 18-19 
(1951) Jan. 


Account experience Deutsche 
Edelstahlwerke A.G. with 18-8 and con- 
structional nickel-chromium steels. Work- 
equalled those produced 
method. Life the hearth was improve 
after initial difficulties. Using 
gen, charge 100 percent 
nickel scrap showed carbon reduced 
0.05 percent. Nickel being recovered 
full. Discussion melting losses 
cluded. Curtailment time 
treatment produced economics elec: 
trodes and current.—INCO. 


6.2.5, 3.4.6, 3.5.9 


Corrosion [by] Hydrochloric 
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Nearly Quarter-Century doing One Job Well 


Our modern plant and equipment, 
the top hands the business, prepared 
handle both your new and used pipe jobs, 
‘no matter how large small. Complete 
reconditioning facilities available. 


MAYES BROS. 


HOUSTON 
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Chem., 42, No. 69A-70A; No. 111A- 
112A (1950). 

brief article pointing out that 
hydrochloric acid severe corrosive 
and that careful selection materials 
construction required. Oxidation be- 
havior stainless steel 1800 de- 
greees different oxidizing atmos- 
pheres obtained result ONR 
research program charted and dis- 
cussed. metals and alloys gen- 
erally used and suitable for handling the 
acid are discussed. 


6.2.5, 3.8.3 
Stainless Steels. MIT 
Research Reviews (ONR), 1951, 1-3, Feb. 


The merits stainless steels are out- 
lined. Actually, there more than just 
one stainless steel. There are several al- 
loys, each made for particular purpose, 
which the name stainless steel ap- 
plied. All are composed mainly iron, 
but contain least percent chromium 
and sometimes other metals. steel 
must contain minimum percent 
chromium order stainless. Al- 
though the reasons for this are not ex- 
actly clear, the latest discoveries the 
subject show some promise. has been 
found, for example, that the amount 
oxygen taken clean surface 
austenitic steel very small—cor- 
responding most few molecular 
layers metal oxide. This tends elim- 
inate the theory that chromium-oxide 
ions form the protecting surface. Rath- 
er, believed now, that the oxygen 
makes the alloy resist corrosion not 
isolating the metal from its environment, 
but lessening its tendency react. 
—TDD. 


3.6.3, 2.3.5 

Passivating Characteristics the 
Stainless Steels. RENSHAW AND 
Ferree. (Allegheny Ludlum Steel Corp., 
Brackenridge, Pa.) Paper, 7th Ann. Conf. 
Nat’l Assoc. Corrosion Engrs., New York, 
Y., March 13-16, 1951. Corrosion, 
No. 10, 353-360 (1951) Oct. 

While has long been accepted that 
stainless steels have the inherent ability 
passivate air under other oxidiz- 
ing conditions, investigation indicates 
that the rate film growth and the 
gree passivity” attained vary consid- 
erably under different conditions. Solu- 
tion potential measurements offer con- 
venient means following the progress 
the film formation. Data show the 
behavior stainless steel specimens 
various solutions and air after prior 
chemical activation. percent nitric 
acid solution rapidly produces passive 
potential compared air. compari- 
son several stainless steel types 
regard their passivating characteris- 
tics given and the effect surface 
finish also considered. Results suggest 
that some instances stainless steels 
probably owe their corrosion resistance 
the formation protective film 
corrosion product the surface rather 
than the passive film which, accord- 
ing the usual concept, caused 
oxidizing environment. 


6.2.5, 5.8.4, 3.2.2 

Sodium Hydroxide Inhibitor 
Pitting 18-8 Stainless Steel. 
(Corrosion Laboratory Depart- 
ment Metallurgy, Massaschusetts Insti- 
tute Technology, Cambridge, Mass.), 
Refinery Dept., Caripito, Venezuela). Pa- 
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per, 7th Ann. Conf. Nat’l Assoc. Corrosion 
Engrs., New York, Y., March 13-16, 
1951. Corrosion, No. 12, 419-422 (1951) 
Dec. 

Stainless steels are exceptionally cor- 
rosion resistant many corrosive en- 
vironments. group, however, they 
possess the weakness corroding 
pitting aerated solutions chloride 
ions. This tendency can overcome 
addition alkali. 

Specimens 18-8 were subject 
percent NaCl which increasing 
amounts NaOH were added. Without 
NaOH, average pits formed 
within hours specimens measuring 
inch, and corresponding aver- 
age weight loss was 4.4 mdd. pitting 
occurred the solution contained more 
than 0.8 percent NaOH. The average 
weight loss this concentration al- 
kali was mdd. 

similar tests conducted room 
temperature for months, pitting 
occurred percent NaCl containing 
least 0.4 percent NaOH and weight 
loss was inappreciable. these tests, 
appeared that more dilute alkali would 
also have been effective, although such 
tests have not yet been carried out. The 
mechanism inhibition discussed. 


6.3 Non-Ferrous Metals 
and Alloys—Heavy 


6.3.6 

Reports Miscellaneous Metallurgi- 
cal Investigations. Failures and Defects 
Brass Articles. Birmingham Met. 
Soc., 30, No. 92-116 (1950). 

The results four investigations 
service failures are described: The 
failure brass nuts from the filling 
shown that the nuts were not defective, 
but were made from unsuitable material 
brass) which suffered severely, 
under the conditions service, from de- 
zincification and intergranular oxidation. 
Investigation into the premature fail- 
ure (steel) welt needles. Cracking 
lipstick holder caps. The cracking 
shown due the hard conditon 
the pressings and the severe surface 
attack during bright 
lacquering. recommended that the 
pressings bright annealed before lac- 
reduction the severity the 
attack during bright dipping consid- 
ered essential. Surface imperfections 
brass trays. shown that the de- 
fects are caused dezincification pres- 
ent the strip supplied; the dezinci- 
fication intensified the use used 
nitric acid pickle 


6.3.6 


Corrosion Resistance Copper and 
Copper Alloys. Chem. Eng., 58, No. 
108-112 (1951) Jan. 

Comprehensive data compiled Am. 
Brass Co. the resistance common 
corrosives including acids, alkalies, am- 
monia, salt solutions, gases, organic 
compounds, fresh water, sea water, food 
products, petroleum refineries and steam. 
chart gives relative corrosion resist- 
ance rating for various alloy under the 
general headings, copper, 
brass, high brass, 
phosphorus bronze, aluminum bronze, 
copper-silicon alloys, copper-nickel and 
nickel silver many corrosives. Com- 
position table lists nominal compositions 
tor copper, brasses, leaded brasses, spe- 


per-nickel, nickel silvers, 
silvers and special alloys. Some typical 
industrial uses copper alloys are also 
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6.3.6, 3.2.3, 3.4.6 

Internal Oxidation Dilute Copper 
Australian Inst. Metals, Melbourne 
Branch, Phys. Met. Div. Preprint, 1950, 
pp. 

Contribution Symposium Sur- 
face Treatment Metals. 
Physical Bases Impregnation Proc- 
esses. When dilute solution some 
base metal more noble metal 
heated oxidizing atmosphere, oxy- 
gen may diffuse into the alloy, producing 
rim containing oxide the base metal 
dispersed matrix the noble metal. 
Oxidation the surface dilute copper 
alloys elevated temperatures air 
consists of: surface oxidation with the 
formation scale cuprous oxide, 
and internal oxidation caused ad- 
vance penetration oxygen into the 
dilute alloy. Results are given me- 
tallographic studies these alloys, re- 
lating hardness size the oxide par- 
ticles. 


6.3.6, 3.5.8 

Cracked Brass Pins. 
Metal Ind., 78, No. 27-28 (1951) Jan. 12. 

Results investigation into the 
stress corrosion brass pins storage. 
was found that cracks were due 
stress-corrosion and they existed the 
tension convex side. Extension crack- 
ing was present and transverse score 
marks existed. was recommended that 
better surface protection should given 
increased plate thickness and 
the use clear lacquer film over the 
tin 


6.3.6 

Copper and Copper Alloys-Technical 
Progress 1950. Voce. Copper Dev. 
Assoc. Metallurgia, 42, No. 254, 382-390 
(1950) Dec. 

Continuous progress being made 
the metallurgy copper and its alloys. 
This review developments during the 
past year refers the principal items 
interest concerning such subjects ex- 
tracation, fabrication, finishing and prop- 
erties. One important development 
the extraction copper the revised 
form the Orford process for the sepa- 
ration copper from nickel estab- 
lished the International Nickel Co. 
New developments rolling, production 
tube and wire, deep drawings and hot 
working are reviewed. has been found 
that the chief types corrosion cop- 
per alloys marine service are impinge- 
ment, pitting and deposit attack. Copper- 
nickel (30 nickel, 0.5-1.5 manganese, 0.4-1 
iron) shows good corrosion resistance 
pitting and deposit attack and less 
effected decaying organic matter than 
other materials. Welding, powder metal- 
lurgy, analysis and testing copper are 
also included. 105 


6.3.6, 2.3.4, 4.2.2 


The Effect Diffusional Processes 
the Rate Corrosion Copper and Its 
Soc. Wales, 83, No. 8-16 (1949). 

The corrosion copper, brass, phos- 
phor bronze and mild steel acetic 
acid, acetic anhydride and their mixtures 
was studied with the use guard ring 
and circular disc arrangement reduce 
the physical flow corrosion products 
single dimension. The corrosion rate 
was least when the surface faced up- 
ward, and convective transfer was pre- 
sumably absent. Diffusivity the de- 
polarizer (analogous thermometric 
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conductivity) the order 10° 
cm.” for the metals and corrodants 
studied. 


6.3.8, 2.3.4, 4.3.6 

The Solubility Lead Zinc Sul- 
AND Soc. Chem. Ind., 69, 
No. 12, 362-363 (1950). 

laboratory study the solubility 
lead sulfate solutions over the 
range variables normally encountered 
electrolytic zinc refineries (zinc con- 
centration 75-125 grams per liter, acid 
concentration 0.1-75 grams per liter, 
temp. 20°-30° C.), the 
varied from 6.8 milligrams per 
liter decreasing with increase acid 
concentration and increasing with in- 
crease temperature. The concentration 
zinc had practically effect lead 
solubility, little difference and signifi- 
cant trend with regard the latter being 
noted between the two extremes zinc 


6.3.8, 6.6.5 

Accelerative Corrosion Reactions 
Corrosion, 24, 50-56 (1949). 

Lead attacked calcium hydroxide 
present concrete. Increased corrosion 
may due electrolytic effects. 
therefore necessary avoid contact be- 
tween lead and concrete, protect the 
lead suitable 


6.3.10 

Engineering Properties Inconel. 
Engineering Properties Monel 
and “KR” Monel. International Nickel 
Co. Development and Research 
Tech. Bull. Nos. T-7 and T-9 (Revised 
March, 1950, and Dec., 1949). pp. 
each. 

Mechanical properties all forms 
material, physical pronerties, hardness 
conversion chart, elevated and low tem- 
perature properties, heat treatment, cor- 
rosion resistance, 
joining and finishing, 


6.3.10, 5.9.2 

Monel, Nickel and Inconel: Hot- 
Working, Annealing and Pickling. 
Henry Wiggin Co., Ltd. Brochure, 
1950, pp. Available from the Com- 
pany, Wiggin Street, Birmingham, 16. 

Recommended procedures and much 
practical information. Deals with heat- 
ing methods, temperature 
forging and bending, heating times, at- 
mospheres, forging practice, die materi- 
als, properties forgings; stress- 
equalizing and bright annealing, cleaning 
and degreasing, removal tarnish, re- 
duced oxide, oxide film and scale, ma- 
chining discoloration, em- 
bedded iron, etc.; paste 


6.3.10 

The Engineering Properties Monel, 
Nickel and Inconel. Henry Wiggin 
Co., Ltd. Pamphlet, 1950, pp. Obtain- 
able from the Company, Wiggin St., 
Birmingham, 16. 

Tables properties: compositions; 
physical properties; tensile, shear, fa- 
tigue, compression and impact properties 
room temperature, high-temperature 
creep and fatigue, low-temperature ten- 
sile and impact 


6.3.15, 1.3 


Titanium Rapidly Growing Useful 
Engineering Material. AND 


ENGINEERS 


33, No. 57-59 (1951) Feb. 


One the most significant 
day developments the field metallic 
materials the emergence 
and titanium alloys useful engineer. 
ing materials. Titanium about two. 
thirds heavy steel, weighs 2835 
cu. ft., and little less than twice 
heavy aluminum. Corrosion 
excellent, tensile strength high 
the melting point 
than most the commercially 
metals today. This article reviews 
some the information available the 
metal: methods production, mechani. 
cal properties and corrosion resistance 
Tables showing comparative properties 
titanium, 75ST aluminum and 
304 stainless steel, resistance titanium 
chemical corrosion, and physical 
erties hot-forged titanium bars 
elevated temperatures are presented 
the present and future applications 
tanium and titanium alloys are 


TDD. 


6.3.20 
The Corrosion Zirconium; First 
Quarterly Report. Pem- 
sylvania State College. Dec. 31, 1950. 
(NYO-835). 
The activities the Senior 


tor with respect the acquisition 
sion zirconium are reported. Plans for 
the initial experimental work 
project are outlined. They 
study the formation corrosion 
products thin films zirconium. This 
approach will permit the use 
mission methods for the study 
tion and electron microscopy.—NSA. 


and 


6.4 Non-Ferrous Metals 


6.4.2, 5.9.4 
New Finish for 
ishing, 49, No. (1951) Jan. 
Chemclean Products Corp., New 
has developed new material for 
ing aluminum, either base for 


protect the bare metal from cor 
rosion, with the trade name 
Cote. provided already mixed 
needs only dissolved water, 
oz. per gallon. Articles are immersed 
the solution 185° (85° for 
quired. high degree adhesion 
provided base for paint and 
corrosion resistance good.—ALL. 


6.4.2, 4.6.11, 2.2.7 

Report the Resistance 
Cast and Wrought Aluminum 
Sea Water; Aluminum Company 
America,... Washington, C., 
Experiment Station, Annapolis, Md. 
C-3371-C, Feb., 1950. 

Samples nine wrought and six 
aluminum alloys were exposed 
December June sea water 
flowing the rate fps. The 
rosion resistance the wrought 
52S-1/2H 
wrought alloy 62S-T5 


magnesium) was fair, The 
had poor resistance and would 
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verely damaged prolonged exposure 
flowing sea water. 

The wrought alloys 75S-T6 (1.6 cop- 
per-2.5 magnesium-5.6 
um), 61S-T6 (0.25 copper-0.6 silicon-1.0 
magnesium-0.25 chromium), 4S-1/2H (1.0 
manganese-1.2 manganese), and 3S-1/2H 
(1.2 manganese) pitted depth read- 
ily measurable depth gage pointed 
micrometer. Alclad sample was pen- 
etrated the core, indicating that 
the coating alloy (72S) had compara- 
tively low corrosion resistance. Two 
samples 72S-) (1.0 zinc) showed 
pitting the surface but corrosion 
started the edges and penetrated from 
one edge the other. Evidence inter- 
granular corrosion was observed the 
wrought alloys 61S-T6, 75S-T6, and 
24S-T magnesium-0.6 
manganese). 


the cast alloys, 220-T4 (10.0 mag- 
nesium) and 356-T6 (7.0 silicon-0.3 mag- 
nesium) and 214 (3.8 magnesium) were 
the most resistant corrosion. Alloys 
B-214 (1.8 silicon-3.8 magnesium) were 
most susceptible pitting attack. Alloys 
B-214, 220-T4, 356-T6, (5.0 silicon), 
showed evidence intergranular corro- 
sion. 


Test specimens were bolted each 
end rectangular micarta rack. The 
racks were laid trough that they 
were inches above the bottom and 
inches below the water surface. The 
direction flow was normal the 
longitudinal edges. The test site was 
Kure Beach, N.D.—PDA. 


6.4.2, 4.2.6, 4.2.5, 4.2.4 


Weathering Some Aluminum 
loys. Light Metals, 13, No. 147, 215-221 
(1950). 

Four aluminum alloys, 2S, 3S, 50S and 
51S, known have high resistance 
atmospheric corrosion, were observed 
after long exposure rural, industrial 
and marine atmospheres the United 
Kingdom and other countries having sim- 
ilar climates. The surface appearance 
the aluminum varied with exposure and 
with regularity cleaning. Aluminum 
rural zones remained bright without 
cleaning for long periods, then gradually 
darkened but maintained smooth sur- 
face. industrial zones aluminum dark- 
ened than rural zones; 
after many years exposure the rough 
adherent film formed surface that re- 
sembled weather stone. marine ex- 
posure aluminum acquired light and 
dark mottled appearance. The weather- 
ing effect was retarded all these 
exposures the washing action rain; 
thus aluminum positions 
was affected more rapidly weathering 
than unsheltered aluminum. 


The original appearance aluminum 
was retained for many years cleaning 
with soap and water mild household 
powder intervals dictated the se- 
verity exposure; the average, clean- 
ing two three times year sufficed. 
Anodized aluminum finishes for outdoor 
work should general confined 
areas where regular cleaning possible. 


Surface pitting practically the only 
type corrosion affecting aluminum. 
The degree pitting during the first 
1-2 years exposure was dependent 
location and atmosphere. Roughly, sur- 
face pitting can expected amount 
0.05 rural atmospheres, 0.10 
industrial areas, and 0.15 
marine exposure. The rate surface pit- 
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ting decreased rapidly after 1-2 years 
reach steady rate approximately 
0.003 per year under most condi- 
tions for all exposures the United 
Kingdom well the United States. 


Where corrosion was uniform, tensile 
strength was decreased cross-sectional 
area decreased; elongation was slightly 
reduced. Where corrosion 
terized pitting, stress concentrations 
were produced that resulted reduced 
elongation, and lesser extent, de- 
creased tensile strength. 


Normal protection precautions de- 
sign and erection technique such the 
insulation joints between aluminum 
and metals, back-painting 
aluminum humid atmospheres and 
precautions against condensation are 
essential derive full advantage the 
durable qualities aluminum. 


The alloy was commercially pure 
99.25 percent aluminum; the con- 
tained 1.25 percent manganese; the 50S 
contained 0.625 percent magnesium and 
0.5 percent silicon; and the 51S contained 
0.625 percent magnesium and percent 


6.4.2 


Industry Widens Uses Aluminum 
Tubing. Age, 165, No. 
10, 103 (1950) March 


The heat exchanger market has con- 
sumed 250,000 pounds aluminum 
the form tubing during the post-war 
years, compared with prewar total 
10,000 pounds total consumption 
the market. Typical installations include 
vapor recovery condensers, lube oil cool- 
ers, hydrogen sulfide gas coolers, fur- 
fural condensers, MEA solution coolers 
and exchangers and MEK service. The 
sub-zero physical and mechanical prop- 
erties aluminum are very good; 
strength and ductility improve low 
temperatures. Aluminum alloy 61S has 
tensile strength 45,000 psi and 
elongation percent room temper- 
ature; —320 degrees (—196 degrees 
C.) the tensile strength 60,000 psi and 
ductility percent. Certain chemical 
and petroleum industry installations in- 
cluding plants for the syntheses gaso- 
line from natvral gas and petrochemical 
plants use aluminum heat exchangers. 
Production Alclad aluminum the 
form tubing which protected from 
electrolytic corrosion and cold-drawn 
from extruded blooms has expanded the 
market. new type hollow extruded 
tubing with longitudinal fins the ex- 
ternal and internal surfaces has been de- 
veloped and facilitates heat transfer 
the greater inner and outer exposed sur- 
faces. Several manufacturers will provide 
complete line standard and large 
size fittings such flanges, tees, caps, 
stub ends, reducers, manways, ell’s, etc. 
Electronic tube expanding equipment 
has been developed which will produce 
uniformly strong and tight 
tween tubing and tube sheets quickly 
and economically. The equipment set 
predetermined stress, which point 
shuts off automatically. Large ex- 
changer installations made heavy 1%- 
inch thick aluminum plate can welded 
automatically two passes using 
argon gas shielded 


6.4.2, 4.3.6, 2.3.5 

Surface Reaction Between Aluminum 
No. 493-497 (1949). 


Bolognesi, means electrochem- 


ical measurements, has studied the 
mercuric chloride aluminum 995 
percent, 99.9 percent, and 99.99 
pure. The concentration range the 
mercuric chloride was N/500 
000 and two different types surface 


polishing were considered. references 


6.4.2, 8.9.1, 5.3.4 


Corrosion Aspects Fusion 
Aircraft High-Strength Aluminum 


Conf. Nat’l Assoc. Corrosion Cin. 
cinnati, Ohio, April 11-14, 1949. Corrosion, 


No. 12, 423-437 (1951) Dec. 


While the mechanical 
efficiencies fusion welded high 
strength aluminum alloys have been 
siderably improved new welding 
processes, the uncertainty the 
corrosion resistance the welded alloys 
due the deleterious effect the heat 
involved has been major obstacle 
the extended use welded 
alloys the 24S and 75S types for 
craft structures. 

This article discusses the 
structures resulting from the fusion 
welding aluminum alloys 
lates these structures with the resulting 
corrosion data. The results 
investigations the corrosion resistance 
fusion welded 24S, 61S and 75S aluni- 
num alloys are reported. Tensile strength 
comparisons bare and 
alloys exposed corrosive 
the as-welded, aged and treated 
conditions are made. 


The protective value and 


the restoration the original 


metal structure reheat are 
demonstrated the accumulated cor- 
rosion data for the high strength 
wrought aluminum alloys used 
craft construction. 


Conclusions from these laboratory and 
outdoor exposure corrosion are 
made and recommendations are offered 
for the fusion welding the high 
strength aluminum alloys with the 
mum corrosion resistance. 


Presence Chlorides. (Defauts 
dation anodique dus presence 
chlorures). HERENGUEL AND 
Rev. aluminium (France), 26, No. 152, 
(1949) Feb. 


Anodic oxidation causes the 
which will check electrolysis the char 
acter the pores was not formed 
attack the electrolyte. very violet! 
attack, due particularly the 
chlorides, dissolves this film 
pletely and causes the aluminum 


. Ag 
teriorate. These chlorides can 


ized attack; they are assimilated 
refinement metal conduit welds 
sufficiently freed from their 
washing, leading local attacks, 
bath must have 
strength less than 0.4 percent. It® 
concluded that chlorides 
disturbance the mechanism 
oxidation since the very chlorint 
ions enter deeply into the interior 
the oxide film during 
provoke severe corrosion. the 
containing chloride inclusions, 
ing very severe local corrosion, 
chlorine ions remain 


6.4.2, 3.4.8, 5.9.4 
Defects Anodic Oxidation Due the 
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trations, and produce intense anodic dis- 
solution. These inclusions can have 
various origins; foundry flux for rolled 
welding flux for welding assem- 
blies, and bad fluxes after soldering. The 
use welding flux containing only fluo- 
rides which not involve this type are 
recommended. The electrolytic 
self can contain chlorine ions. When their 
strength weak enough, the oxidation 
film attacked generally with lessen- 
ing stiffness. the strength exceeds 
limited value, local corrosion appears 
the case chloride inclusions. The 
strength chlorine the electrolytic 
baths must therefore verified regu- 
larly. 


6.4.4, 3.4.1, 3.7.2, 5.9.2 


Methods for the Protection Magne- 
sium Alloys. Ng. Elektron 


Ltd. .Electroplating, No. 287-291 
(1950) April. 
Corrosion protection magnesium 


and its alloys discussed. The strong 
mineral acids aqueous solution attack 
magnesium rapidly, while the long-chain 
fatty acids are inert. The continuance 
attack dependent the solubility 
the product. Chromic acid brings 
passive condition the surface which 
resists further attack, while hydrofluoric 
acid forms protective film which rap- 
idly brings reaction Magne- 
sium inert alkalies, due the 
formation protective films and thus 
directly opposite from aluminum. Chlo- 
ride ions are able penetrate protective 
films and lead corrosion. Protection 
ceptible metals manganese and zirco- 
nium, chemical electrochemical treat- 
ment and erection 
paint, rubber sprays, etc. Chemical 
treatment means chromate, fluo- 
ride, phosphate or* carbonate dips 
described. The disadvantages and advan- 
tages each these protective means 
discussed. give galvanic protec- 
tion, all steel brass parts should 
cadmium zinc plated before joining 
magnesium and “wet assembled” with 
chromate solutions.—INCO. 


6.5 Metals Multiple 
Combined 


6.5, 3.5.8, 3.4.6 

Studies Surface Chemistry; Prog- 
ress Report Research Project. 
TIN FASSELL, AND PARLIN. 
University Utah. Nov. 27, 1950. 
(AECU-1117). 

Information work progress 
the following problems presented 
some detail: the primary corrosion proc- 
ess cobalt, nickel and iron and their 
alloys; oxidation metals high tem- 
peratures and high pressures; and theo- 
retical investigation the nature 
contact catalytic surfaces and processes 
the catalytic hydrogenation propyl- 
ene.—BLR. 


6.6 Non-Metallic Materials 


6.6.8 

Influence Additions Surface- 
Active Substances Basic Properties 
Cement Solutions and Concretes. (In 
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Zhurnal Prikladnoi 
(Journal Applied Chemistry), 
1023-1031 (1950) Oct. 


Influence additions caustic sul- 
fites and their derivatives and sodium 
abietate plasticity, strength, deforma- 
bility, shrinkage air, frost resistance, 
water permeability and chemical stability 
were investigated. Method investiga- 
tion described. Data are charted and 
tabulated. 


6.6.8 


Synthetics Corrosion Protection. 
Kunststoffe, 40, 17-22 
(1950); Chem. Abs., 44, 4405 (1950). 

Chemical, mechanical and thermal prop- 
erties are compiled for materials made 
polyvinyl chloride (Vinidur) and poly- 
isobutylene (Oppanol). 
amples apparatus built them are 
described and table added giving 
gases and liquids against which the ma- 
terial 


6.6.8, 2.3.4, 5.4.5 


The Chemical Resistance Phenolic 
before the Division Paint, Varnish and 
Plastics Chemistry the 118th National 
Meeting the American Chemical Society, 
Chicago, September, 1950. Corrosion, 
No. 151-154 (1951) May. 

Because their outstanding resist- 
ance solvents, salts and non-oxidizing 
mineral acids, coatings, chemical equip- 
ment and cements derived from phenolic 
resins are used widely the chemical, 
steel, paper, petroleum, food, textile and 
plating industries. Practical experience 
and laboratory test data show phenolic 
resins unsuitable for use pres- 
ence nitric acid, chromic acid 
strong alkalies but resistant 
most other common industrial chemicals 


test procedure has been developed 
which the weight change phenol- 
formaldehyde coupons determined for 
various time intervals and specific chem- 
ical resistance data are tabulated. Instal- 
lations are cited which brick joined 
with phenolic resin cement have been 
continuous hot acid service for over ten 
years. 


6.6.10, 2.3.3 

Recent Developments Fabric Preser- 
Engineer Center, Engineer Re- 
search Development Lab., Rept. No. 1098, 
pp. 1949. 


Comparison the fungicidal effective- 
ness several copper compounds with 
various other textile preservatives de- 
scribed. Copper 8-quino-linolate gave the 
best 


6.7 Duplex Materials 


6.7.2, 3.4.6, 3.5.9 

Mechanism Cermet Oxidation 
Alfred University. Oct. 1950. 
12p. (NP-1763). 

Among the many factors that deter- 
mine the usefulness metal-ceramic 
mixture its resistance oxidation 
air high temperatures. The mechanism 
oxidation cermets not well 
known. was the purpose this in- 
vestigation evaluate each the vari- 
ables which affects the oxidation rate 


cermets and establish general 
anism which oxidation proceeds, 
progress oxidation was followed 
observing the rate penetration 
oxide layer into the cermet body, 
during exposure air temperatures 
from 600 1000 degrees 
binary mixtures cobalt and aluminum 
oxide were taken model system 
extensively studied these two types 
with metal concentra. 
tion, porosity and temperature 


ables. These studies were supplement. 


with weight-gain experiments 
binary mixtures the 
cobalt, and nickel with the oxides alumi. 
num oxide, beryllium oxide, chromic ox. 
ide, zirconium oxide, and magnesium 
oxide. concluded that the progress 
trolled the rate change oxygen 
concentration the pore structure 
the cermet body. The porosity, metal 
concentration, temperature, oxidation 
state and oxidation rate the metal and 
diffusion rate oxygen are 
which influence the oxygen concentra- 
tion 


6.7.2, 3.5.6, 3.5.9 


Cermet Oxidation Studies. 
Alfred Univ. Research Review 
(ONR), 1950, 1-4, Oct. 


The results studies made the 
oxidation resistance cermets are pre- 
sented. Cermets, which are composed 
metal-ceramic combinations, were devel- 
oped for application aircraft and 
atomic power plants where they must 
withstand high temperatures and 
stresses. Two methods were used the 
studies; measurement the percent 
weight gain function time; and 
measurement the thickness the oxi- 
dized layer function time. The 
studies showed that there initially 
rapid gain specimen weight which 
tapers off. The period rapid gain cor- 
responds the time during which the 
oxide layer penetrating the specimen. 
The actual rate oxidation oxide 
penetration appears affected 
the concentration the metal; the 
greater the concentration, the slower the 
oxidation. Other factors the rate 
oxidation are: porosity the cermet; 
shape; temperature; oxidation rate 
metal component; particle size; and 
partial pressure oxygen. 


6.7.2, 3.5.9 

Fundamental Properties 
Ceramic Mixtures High 
RENCE. Alfred University. Nov. 30, 


10p. (NP-1823; Periodic Status Report 
No. 23). 


hot-pressing device was constructed 
and technique was developed whereby 
specimens with low porosities could 
prepared rapidly. Two- 
ponent systems were among those pre- 
pared this disk-type spec 
men was incorporated the 
weight-gain studies for the 
maintaining constant oxidation areas 
longer periods time. Oxide-layer 
imens low porosity were prepared. 
Quantitative x-ray analyses were 
these specimens and correlated 
water absorption data obtain the 
lationship between open 
pores. method for characterizing 
mal-shock resistance was 
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the assumption that failure 
occurs when any the thermal stresses 
becomes greater than the strength the 

test body. hypothesis was developed 
that includes oxidation, diffusion and 

heat-conduction phenomena variations 
the same problem which 
upon the effect two opposing diffusion 


and Properties Cermets the Oxide 
Metal Type. SHEVLIN AND 
Ohio State University. Paper before 
Electrochem. Soc., Electrothermic Div., 
Cleveland, April 19, 1950. Engineering 
Experiment Station News, 22, No. 22+- 
(1950) Oct. 
Discussion wetting, bonding and 
sintering properties cermets. Experi- 
ments which surface oxidation 
molten nickel cobalt contact with 
magnesia causes lowering the con- 
tact angle, reinforce the proposed theory 
given. references.—INCO. 


processes.—+ ot 
Fundamental Concepts Sintering 


6.7.2 
Ceramics—Silicon Ceramics— Metal 
Ceramics; Production Metallic Arti- 
cles the Ceramic Method—Metallic 
Ceramic Materials. Hauser. Battelle 
Translation, pages. From Sprechsaal 
fur Glas; Email, 83, 42-47 
(1950) Feb. 5.—BLR. 


EQUIPMENT 


7.1 Engines, Bearings, 
and Turbines 


Five Diesel Valve Troubles: What 
Causes Them; What Relieves Them. 
Journal, 58, 58-63 (1950) Sept. 

Diesel Engines,” Vincent Ayres. Dis- 
breakage, seat wear, valve-face 
and guide wear and 
Fundamental causes, including 
materials construction, fuels 
lubricants are considered. Gives 


Excerpts from 


Leaded Petrol. Mech. 
World, 128, No. 332, 216 (1950) Sept 
Tests alloys showed that under 


cyclic temperature conditions the 


ucts combustion gasoline contain- 
ing TEL cause corrosion behaving 
though they increased the effective 
oxygen 


may assist the pro- 
liquid deposit containing 


estinghouse Res. Lab. Metal 
58, No. 503-511 (1950) Oct. 
allo past and future high-strength 
suited for service above maximum 
teniper 
aynes Stellite 


atures discussed. Repre- 


EME, Inconel several 
alloys, have been grouped 


Gas Turbine Alloys, Years Later. 
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the basis available forms, namely, 
wrought products and complex 
shapes obtained precision investment 
casting for the purpose this discus- 
sion. The experience gained with these 
alloys reviewed and 
trends the future development 
high-strength, high-temperature alloys 
are outlined. concluded that pres- 
ent high-temperature alloys are limited 
deficient ductility; future turbines op- 
erating 1700° will require alloys 
titanium—or pure molybdenum with 
oxidation-resistant coat—TDD. 


7.1, 4.3.3 


Gas Turbines for Industrial Purposes. 
British Association, Sept. 1950. Engi- 
neering, 170, 214-216 (1950) Sept. 


Advantages and limitations gas 
turbines vis-a-vis Diesel engines and 
steam turbines, problems 


large industrial gas turbines, compared 
with smaller types, fields application 
industry for gas turbines various 
sizes. Problems attack vanadium 
pentoxide are 


Critical Review Gas Turbine Prog- 
ress 1950. Engineer, 191, 50-52 (1951) 
Jan. 12. 


Account land tur- 
bines A., America, France, 
Switzerland, Great Britain, with notes 
progress installations under con- 
struction. Section devoted new 
plants coming into service. Gas turbines 
locomotives are discussed. section 
dealing with vanadium attack, 
werd’s work Zurich reviewed, with 
notes confirmation general validity 
findings. General rule probably 
sound that alloys which good creep 
properties are obtained large addi- 
tions cobalt molybdenum are par- 
ticularly sensitive. 18-8 stainless iron 
fairly resistant and Nimonic only 
slightly attacked. Pure chromium not 
attacked and hence some hopes are 
based heavy chromium-plating 
other materials produce im- 
pervious protecting layer. 
methods for obviating vanadium attack 
and nature and incidence attack 
are Section water compres- 
sion system and its effects 


INCO. 


7.1 


High Temperature Steels and Alloys 
for Gas Turbines—No. Engineer, 191, 
No. 4963, 313-314 (1951) Mar. -9. 


on_ high-temperature 
steels and alloys for gas turbines was 
held the Iron and Steel Institute 
February 21-22, 1951, the Institution 
Civil Engineers London. general 
review given the papers presented 
the symposium. opening the meet- 
ing, Sir Andrew McCance said that the 
subject the symposium was one 
vital importance. Owing the scarcity 
and increasing cost fuel, engineering 
minds had been turning the develop- 
ment machines and engines that would 
give higher thermal efficiency. For that 
purpose they were thinking regions 
temperature which difficulties con- 
nection with the materials were showing 
themselves only too clearly. The object 
the symposium was discuss such 
problems, many which were highly 
complex and 


7.1 


Experimental Running Open- and 
Closed-Cycle Gas Turbines. 
ER. Trans. Inst. Engineers and Shipbuilders 
Scotland, 1950, 275-310; disc. 310-320. 


Extremely detailed account work 
carried out John Brown and Com- 
pany, the two types turbine, using 
gas oil and Britoleum. Blade materials 
tested were R.ex 337 G.18B, Staybrite 
F.C.B., cold-worked F.C.B., Nimonic 80, 
and Nimonic Examination de- 
posits turbine showed nickel oxide 
13.7, chrome oxide 18.6, iron oxide 48.4, 
silica 2.4, sulfate 3.4, vanadium pentoxide 
8.3 percent and traces lime and mag- 
nesia. The rotor blades, except those 
made from materials having high nickel 
content; showed distinct signs sealing, 
and all blades, with exception those 
having high nickel content, had been at- 
tacked the vanadium pentoxide. Con- 
clusion drawn that considerable dif- 
ficulties will experienced running 
open-cycle gas turbines anything oth- 
than distillates, unless method 
cleaning blading without shut-down can 
Eden deals some detail with vanadium 
pentoxide attack and indicates that 
corrosion, troubles will experienced 
only the metal temperature above 
the melting point the ash (given 
690 degrees C.). reply, the author (p. 
319) refers further running the 
closed-cycle unit 


7.2 Valves, Pipes and Meters 


7.2, 8.4.3 

Unusual Control Valve Practices 
Humble Oil Ref., Co. Petroleum Refiner, 
30, No. 111-118 (1951) Jan. 

Control valve problems and method 
used solve them. Sulfur deposits 
control valves, split ranging control 
valves, special control valve body from 
Hastelloy tee, control valves for pilot 
units, butterfly-type control valves, posi- 
tive shut off valves, control valves by- 
pass manifold, addition automatic 
control, reverse flow through valve, 
and hydraulically operated control 
valves are discussed. For controlling the 
flow black acid, angle valve bodies 
were The plugs were made 
Hastelloy body design was adapted 
using Hastelloy tees base. These 
valves were packed with shredded Teflon 
but this has been changed braided 
Teflon 


7.2, 8.9.3 

Pipe Thickness Related Pipe 
Life. Oil Gas J., 49, No. 
48, 106 (1951) Apr. 

consideration the effect pipe 
thickness pipe life three cases in- 
volving nonaggressive, average and corro- 
sive soil leads the conclusion that any 
permanent line any length will 
most economically maintained 
long run the pipe used thickness 
dictated entirely operating conditions 
with allowance whatever for corro- 
sion. Such lines should coated and 
wrapped throughout. layer steel 
very ineffective well expensive 
coating for pipe line. 


7.2, 5.4.8 


Modern Methods Protection for 
Cast Iron and Steel Pipes and the Prac- 
tice These Methods Holland. Gas- 
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Wasserfach, 91, 89-90 (1950). Werk- 
stoffe Korrosion, No. 11, 464 (1950). 


The protection iron water pipelines 
carried out with compositions based 
blown asphaltic bitumens. Details 
the required physical properties the 
bitumen and the thickness the coat- 
ings for various degrees protection 
are given.—RPI. 


7.2, 6.4.2 


Aluminum Pipe Lines. 
Reynolds Metals Co. Welding Engr., 35, 
26-29 (1950) July. 

Aluminum pipe lines are being used 
transport oil, natural gas, and other 
fluids generally carried lines. 
Comparative costs show considerable 
saving for the 
though its first material cost higher. 
Advantages are: light weight alumi- 
num simplifies handling problems; re- 
duced fluid friction; savings overhead 
and aerial river crossings; corrosion 
resistance makes unnecessary wrap 


pipe; and aluminum scrap has high recov- 
ery 


7.3 Pumps, Compressors, 
Propellers, Impellers 


7.3, 4.6.2, 2.3.7 


Corrosion-Erosion Boiler Feed 
Pumps and Regulating Valves Marys- 
Second Test Program. 
Detroit Edison Co., Detroit. Am. Society 
Mechanical Engineers, New York, 
Paper Trans. Am. Soc. Mech. 
Engrs., 72, 19-26 (1950) Jan. 

Two carbon steels, six chromium- 
bearing steels and two bronzes were ex- 
posed for 500 hours corrosion-erosion 
high velocity, turbulent feedwater 
under conditions similar those encoun- 
tered boiler feed pumps and regulating 
valves. 

The rate attack carbon steel 
decreased with increase tempera- 
ture the feedwater from 250° 385° 
chromium-bearing steels, the at- 
tack was greatest some point between 
these two temperatures. Since the chro- 
mium alloys were still much more re- 
sistant all temperatures than carbon 
steel, they are considered satisfactory for 
service 400° boiler feed pumps 
and regulating valves feedwater hav- 
ing similar characteristics. Chromium 
plating means protecting existing 
carbon steel pump casings was not sat- 
isfactory. 

1.25 chromium-0.5 molybdenum steel 
molybdenum steel were not attacked 
significantly greater extent than the 
and chromium steels the higher 
temperatures and therefore, because 
greater weldability and lower cost, the 
low chromium alloys may used ad- 
vantageously under similar less cor- 
rosive 

Leaded bronze (70 copper-26 lead-4 
tin) was not good material 250°- 
400° under conditions inducive cor- 
rosion-erosion. Navy bronze (87.58 
lead-0.49 
nickel-antimony-iron-phosphorus-sulfur) 
was satisfactory about 320° 

Neither the causes nor the most im- 
portant factors involved the corro- 
sion-erosion attacks could 
mined. Increasing the the feed- 
water from about 7.6 8.4 250° 
however, approximately doubled the rate 
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which cast carbon steel was attacked. 
This indicates the desirability for keep- 
ing the water the lower this 
particular feedwater and for exercising 
some caution increasing feedwater 
values indiscriminately panacea 
for 
PDA. 


7.3, 8.4.3 


Keep Your Pumps Stream. 
Dawson. Ingersoll-Rand Co. Petroleum 
Engr., 22, No. 12, C13+ (1950) Nov. 


Article describes the mechanical de- 
tails and maintenance centrifugal re- 
finery pumps. The proper selection 
correct mechanical design fit the ap- 
plication important keeping main- 
tenance low. For neutral liquids, moder- 
ate temperatures and pressures, cast 
iron casing, bronze impeller and impeller 
rings and cast iron rings are used. For 
highly alkaline liquids, iron parts are 
used; for moderately 
bronze used. For higher temperatures 
and for volatile liquids, steel pump 
indicated while for sour and corrosive 
oils, popular steel alloys are 4-6 chro- 
mium, 0.5 molybdenum, 11-13 chromium, 
chromium-8 nickel, chromium-8 
nickel-3 molybdenum. For shaft sleeves, 
Nitralloy available and has the advan- 
tage retaining hardness tempera- 
tures 1000° For corrosive con- 
ditions, hardened stainless steel 
Stellited sleeve required such 
chromium-5 nickel with sub-zero precip- 
itation hardening 425 Brinnell. 
cient lubricant the proper grade for 
the service and periodic changes re- 
move condensation and contamination 
are also important factors mainte- 


nance.—INCO. 


7.4 Heat Exchangers 


7.4.2, 6.4.2, 8.2.2 


Heat Exchangers Fulham Power 
Station. Light Metals (England), No. 
152, 515-518 (1950) Sept.-Oct. 

Prolonged service tests aluminum, 
anodized aluminum and steel heater ele- 
ments the Ljungstrom heat exchanger 
Fulham power station have revealed 
that aluminum and anodized aluminum 
components are more resistant corro- 
sion and give longer service. After total 
steaming period 12,500 hours Boiler 
No. the aluminum plates showed 
weight loss percent but retained 
surface entirely free from corrosive pit- 
ting. Mild steel elements showed 
weight loss percent after 1700 
hours steaming and were unfit for fur- 
ther service after 12,000 hours. cal- 
culated that the aluminum plates would 
eroded half the original thickness 
after 65,000 hours steaming, ten years 
life. Results showed that anodizing 
was benefit. Boiler No. was 
fitted with aluminum cold-end elements 
1947 and July 1950 had 
steamed 12,332 hours with completely 
satisfactory results. 10° (5.5° 
reduction temperature has been real- 
ized which represents overall increase 


3.3.2, 1.3 

Control Condenser Fouling Wa- 
Refrig. Eng., App. Data, Sect. 46, 
(1949) May. 


7.4.2, 8.4.3, 6.2.2 


Corrosion Cast Iron Tubes 
Petrol Condenser. (In Italian.) 
Calore, 21, No. 180-182 (1950) 
May. 

mechanism are put forward upon 
metallographic examination cast iron 


7.4.2, 8.9.5, 4.6.11 


Materials for Use Ships’ Condens. 
ers and other Seawater-Carrying Sys. 
Inst. Marine Engrs., 62, No. 291-204 
(1950) Aug. 

Indicates materials available for the 
various components ships’ condenser 
systems and other metallic parts con- 
tact with sea-water, and the conditions 
which these various materials can 
used. Includes descriptions the vari- 
ous types corrosion liable occur 
these systems.—BNF. 


7.4.2, 4.6.2 


Corrosion Preheater Tubes. (In 
161-168 (1950) Nov. 


Causes corrosion tin-bronze and 
aluminum-bronze tubes carrying salt so- 
lutions and externally heated with super- 
heated steam were investigated. Corrosion 
tin-bronze tubes explained the 
while the intergranular corrosion alu- 
minum-bronze tubes caused tensile 
stresses resulting from the hich tem- 
peratures the steam. Includes macro- 
graphs and 


7.5 Containers 


7.5.5, 6.2.5, 8.4.3 


Stainless Steels for the Bottoms 


Tanks Containing Sour Crude Oil. 
LARRABEE AND Rocers. Corrosion, 
No. 276-278 (1951) Aug. 

The results tests made for periods 
six months and one year under 
tions similar those existing 
bottoms tanks containing sour crude 
oil indicate that the austenitic stainless 
steels have satisfactory resistance 
corrosion and thus are suitable 
structional materials for the bottoms 
sour crude oil storage tanks. 


7.5.1, 4.3.1, 4.4.1, 5.3.2, 5.4.5 


15-29 (1943). 

Parallel corrosion tests were carried 
out untreated and lacquered iron and 
tinplate aqueous solutions 
chloric acid, citric, tannic 
acids, sodium carbonate, chlo- 
ride, olive oil containing oleic 
alcohol, room temperature and 
100°. The effect dissolved air was 
vestigated. Lacquered iron 
sistant than tinplate attack 
acids, but more rapidly atiacked 
100°. Alcohol and olive oil 
oleic acid partly dissolve the 
used. Lacquered iron more 
attacked than tinplate aqucous 
dium carbonate and sodium 


the cold and less resistant 


sion 100° than tinplate all 
reagents tested. Dissolved air markedly 
increases the rate corrosion.— 


by va 
the 
added 


7.6 


7.6.4, 


bility. 
155-15 
densed 
Jan. 

Sulf 
discus 
rosion 
Proble 
oped 
als 


7.6.4 


Inte 
Corros 
LAN 
No, 

condit 
railroa 
lined 
has b 
and 
disreg: 


June, 
Var 
3 
‘ 
re 


riods 
ondi- 
the 
con- 


8.3.5 

Varnishes for Food Containers. 
della Vernice, No. 40, 156 (1950). 

Effects acid products food con- 
tainers and the necessity for protection 
varnishes are discussed. reduce 
the blackening produced shell-fish, 
etc, small amount oxide 
added typical gold 


7.6 Unit Process Equipment 


7.6.4, 5.1, 3.5.2, 2.4.4 

Sulfur, Dew Point and Boiler Availa- 
155-158 June. Translated and con- 
densed Tennick Tidskrift (Sweden) 
Jan. 22, 1949. 

Sulfur content fuel and flue gas 
discussed relation deposits and cor- 
rosion and superheater surfaces. 
Problems dew-point measurement are 
outlined, dew-point meter devel- 
oped tie author described. The 
economics corrosion-resisting materi- 
als and means reducing 
corrosion are 


7.6.4 

Intercrystalline and Other Types 
LAN Ry. Eng. Assoc., 490, 
No. 223 (1950) Nov. 

was made that 
water for steam boilers 
the sulfate-alkali ratio out- 
the ASME Boiler Code which 
been found questionable value 
and increases operating difficulties, 
and that lignin nitrate 


CORROSION ABSTRACTS 


treatment used where embrittlement 
detector specimens indicate water 
questionable 


7.6.4 


Special Characteristics Processes 
Inside High-Pressure 
During Operation. (In Russian.) 
Nauk 
SSSR (Bulletin the Academy Sci- 
ences the USSR), Section Tech- 
nical Sciences, 1950, 1137-1153, Aug. 


Describes experimental investigation 
the above pressures 200 at- 
mospheres and temperatures 600° 
Problems circulation, heat exchange 
separation water from steam and sol- 
ubility salts high-pressure steam 
were studied 


7.6.4, 3.4.8, 3.5.9 


Corrosion System. 
Stanolind Oil Gas Co. Paper, 
A.I.Ch.E. Reg. Meet., Kansas City, Mo. 
May 13-16, 1951. Prog. Abstr.: 26. 

Rapid corrosion tubes the re- 
boiler amine regenerator used 
sweetening natural gas was found 
occur when the amine contained small 
residual amounts both carbon dioxide 
and hydrogen sulfide and the heat-me- 
dium oil was 500° Reduction 
the oil temperature 370° practically 
eliminated the corrosion the pilot unit 
which the study was carried out. 


7.6.6, 8.5.3 

Corrosion and Field Lining Sul- 
AND VANDER VELDEN. Thil- 
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Nicolet Light Weight Asbestos Pipe 


Line Felt. 


Other weight felts which are available 
because Nicolet custom manufac- 
turer Felt Products. 
Nicolet Asbestos Pipe Line Felt has the minimum 
organic content and application strength ob- 
without the use organic reinforcements, 


Line Felt. 


such hair. 


Write for your copy the new Nicolet Catalog 
ALL INQUIRIES WELCOME 


many Pulp Paper Co. Paper Trade J., 
132, 24+ (1951) Feb. No. 
18+ (1951) Feb. 16. 


Problem sulphate digester corro- 
sion and procedures being undertaken 
the authors prolong the life 
present digesters the Thilmany Pulp 
Paper Co. Suggestions that have ap- 
peared the literature for preventing 
corrosion digesters, for composition 
the steels used for linings are listed. 
Various stainless steels and Monel, be- 
cause their failure this application, 
were overlooked. Inconel liner was 
installed digester. The installation 
procedure described. month obser- 
vation the liner showed apparent suc- 
cess the project, and plans are being 
made for the installation Inconel lin- 
ing all digesters. Illustration, table 
giving data Thilmany digesters 
(weight, cost corrosion, steel analysis, 
etc.) and references are 


7.6.6, 8.5.3 

First Published Kraft Industry Re- 
port: Digester Corrosion. 
Pulp Paper Ind., 25, 34-35 
(1951) Jan. 

Outlines experiences various com- 
panies. Summarizes present knowledge 
the above and discusses proposed co- 
operative 


7.6.8, 8.4.3, 4.3.4 

New Flash Tower Resists High Sulfur 
Corrosion. Lukens Steel 
Co. Petroleum Refiner, 30, No. 144 
(1951) Jan. 

combat corrosive attack sulfur, 
acid and organic chlorides, 
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the Socony-Vacuum Oil Co. plant 
Paulsboro, J., has recently completed 
20,000 barrel per day combination at- 
mospheric-vacuum This unit was 
constructed stainléss-clad steel, Type 
405. crude containing 
high 2.50 sulfur, topped the at- 
tower with lube cut fed 
stainless-clad steel vacuum still where 
further processed 750° The 
unit uses the largest clad steel head ever 
spun one piece. foot. inch 
Code flanged. dished and 
flued weighed approximately 20,000 
pounds and had over-all depth 


7.7 Electrical, Telephone 
and Radio 


7.7, 6.4.2 


Aluminium-Sheathed Cables. Metal Ind. 
(London), 76, No. 19, 389 (1950) May 12. 

Conventional lead cable sheathing 
being replaced aluminum. The British 
Insulated Callendar’s Cables, Ltd. have 
several aluminum-sheathed cables the 
market, the latest type being 
pressure cable manufactured 
330-yard lengths. The sheath such 
cable must withstand internal nitro- 
gen gas pressure 200 psi. External 
steel reinforcement required lead 
used, but unnecessary with aluminum. 
The wall thickness the aluminum 
sheath will not less than percent 
the corresponding lead sheath. Cor- 
rosion tests aluminum sheathing 
both acid and alkaline soils have proved 
that the normal rubber 
wich serving offers adequate protection. 
Reinforcing tapes and the cast plumb are 
omitted with resulting saving cost 
and ioining time. techniques 
enable pressure 1000 psi with- 
stood for long periods without failure. 
The two methods applying the alu- 
minum sheath which are most developed 
are seamed aluminum tube (welded) and 
died-down sheath. The latter method has 
been adopted the only practical means 
available for producing seamless sheath. 
consists drawing the cable into 
oversized tube; then both cable and tube 
are pulled through “sinking” die which 
reduces the outside diameter the re- 
quired 


2.3.6 


Filamentary Growths Metal Sur- 
Telephone Murray Hill, 
New Jersey. Paper presented the 
Seventh Annual Conference and Exhibi- 
tion, Nat. Assoc. Corrosion Engrs., New 
York, Y., March 13-16, 1951. Corro- 
sion, No. 90, 327-334 (1951) Oct. 

Filamentary growths have been found 
metal surfaces some the parts 
used telephone communications equip- 
ment, particularly parts shielded from 
free circulation air. The growths are 
the same character those known 
“whiskers” and which developed be- 
tween the leaves 
variable air condensers, causing consid- 
erable trouble military equipment dur- 
ing the early part World War 

investigation has been under way 
attempt determine the mecha- 
nism growth the whiskers, found 
not only cadmium plated parts but 
also other metals. This paper sum- 
marizes the findings date revealed 
the study approximately one thou- 
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sand test specimens different metals, 
solid and plated, exposed under various 
environmental conditions. The study 
being extended the light the find- 
ings which have developed during the 
course the work. 

While the whiskers normally are not 
found parts such condenser leaves 
for some time, often months, after being 
electroplated, possible, increasing 
the ambient temperature, accelerate 
their growth that they will develop 
matter weeks. avoid the in- 
troduction additional variables which 
often attend accelerated methods 
test, the greater part the present work 
being carried out temperatures 
attained equipment operating under 
normal exposure conditions. 


The effects humidity and the pres- 
ence various organic materials, differ- 
ent film thicknesses and methods 
application, surface preparation and sup- 
plementary treatments, chemical and 
physical properties and X-ray studies 
structure are discussed the paper. 


7.7, 5.7.4 


Heat Pump Protects Underground 
Electric Cables Against Corrosion. Heat- 
ing, Air Conditioning, 23, No. 
98-99 (1951) Feb. 

Replacement underground electric 
cables was important item mainte- 
nance expense after but year oper- 
ation the Chevrolet plant General 
Motors Southern California. Trouble 
was caused the corrosion the cable 
sheathing due moisture condensed 
from outdoor air pulled into the rela- 
tively cool cableways. Steel power con- 
duits fanned out from each manhole 
number load centers. Problem was 
solved heat pump and air circu- 
lating system provide warm dry air 
the 


The Protection Electric Equipment 
from Corrosion Pulp and Paper Mills. 
General Electric Co. Paper 
Trade J., 132, No. 18-+ (1951) Jan. 19. 


Means protecting electric equip- 
ment from corrosion. Steel surfaces 
non-working parts receive special prep- 
aration (frequently 
ment), then priming and finish painting 
using alkyd resin type paints. Working 
steel parts are plated, usually with zinc. 
Oil immersion may used protect 
static devices (transformers, capacitors). 
When corrosive conditions are bad, mo- 
tors should enclosed. Transformers, 
should installed protective room. 


NCO. 


7.8 Wires and Cables, 
Non-Electrical 


7.8 


Rope Failures British Collieries. 
Paper before Conf. Wire Ropes 
Mines, Leamington Spa, England, Sept. 
1950. Mining J., 235, No. 6012, 441 (1950) 
Nov. 10. 

Paper devoted failures wire 
ropes British colliery practice and 
deals with breakage investigations the 
various types colliery ropes over 
period years. The Breakages are 
analyzed from the point view pre- 
dominant cause failure, while cases 
serious rope deterioration are similarly 
treated. The several forms deteriora- 


tion and faults maintenance are 


cussed and remedies suggested. 
sion, often progressing 
fatigue, forms the greatest hazard 
colliery wire ropes Great Britain, 
combat corrosion good zinc coatings 
should used the wires the rope, 
combined with careful lubrication during 
manufacture service— 
INCO. 


7.8, 5.3.2, 5.4.5 


Rustproofing Wirework. 
LIAMS. Mech. World, 128, No. 
219 (1950) Sept. 

reply inquirer asking about 
methods rustproofing wire structures 
such that they exhibit dark tone and 
the same time, will withstand heating 
oven for hour 350° the 
following suggestions are made: The use 
alloy wires, coatings bonded fiber. 
glass, and zinc coatings applied either 
hot dipping Sherard- 
izing unsuitable where soldered joints 
are involved since these would melt 
ing the coating process.—ZDA. 


20, 218. 


Tensile Failure Carbon and Stain. 
less Steel Wires The Presence 
Water and Hydrogen 
TRUMAN. Brown-Firth 
Metallurgia, 43, No. 255, 8-10 (1°51) Jan. 

Premature failure both ordinary and 
corrosion resisting steels, conditions 


service involving the presence 


drogen sulfide, was investigated and tests 
carried out number steels. Com- 
positions steel wires used were: 
bon steel wire, chromium wire, 
chromium-8 nickel steel, 
mium-8 nickel-1 titanium and 
mium-8 nickel-2 molybdenum. 
shown that the combination tap watet 
and hydrogen sulfide room 
ture produced considerable reduction 
percent their maximum stress, 
although 
stainless steel showed visible attack 
10,800 hours. Investigation de- 
scribed and tables are 


7.10 Other 


7.10, 6.4.2 


No. 28, 255-257 (1950) Oct. 


This article recommends 


brass gunmetal fittings, these should 
electrolytic action; alternatively, 
chromate jointing compound may 
used. Zinc chromate- 
are the most suitable primers for use 

aluminum.—ZDA. 


7.10, 8.1.2 


The Care and Maintenance 


tings and Equipment the Modem 


House: Report Sub-Committee 


the Central Housing Advisory 
mittee (Ministry Health). 
1950, pp. H.M.S.O. 1s, 6d. 

Gives advice installation and 
tenance and describes the more 


causes failure. Pages 7-15 


stainless 


aluminum (carbon, 
including 


equipment, 


possible causes corrosion its pre 
vention. Other sections deal with solid 
fuel appliances, gas and electric 
ment, floors, 
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Cages—Progress Report. 


Light Metals (England), 13, No. 153, 522- 
(1950) 

all-aluminum mine cages installed 
Gresford Colliery August 1949 
were recently examined after months 
operation. Over 500,000 tons coal have 
hauled them. trouble has 
experienced from the day instal- 
lation, and appreciably less power re- 
quired from the winding engine because 
the light weight. The paint work 
and shows signs deteriora- 
either the plain surfaces 
the rivet heads. The paint treat- 
included the application etch 


primer, coat red oxide and finish- 
ing coat leafing aluminum paint. Oc- 
cleaning during the course 
routine maintenance removed deposits 
grime.. There were signs cor- 
rosive attack, even the underside 
the deck. Junctions between steel gusset 
plates and aluminum members, and steel 
heads aluminum members, were 
carefully cleaned for close examination. 
The paint was intact and there were 
signs galvanic corrosion between the 
dissimilar metals. Plates sections 
were good condition and all riveting 
was sound. The rails and deck plates 
made high-strength aluminum alloy 
gave very good resistance wear. 
was concluded that both the design and 
construction have been fully justified 


Reports Miscellaneous Metallurgi- 
Birmingham Met. Soc., 30, 92-116 (1950) 
Sept. 

Presents results investigation the 
following cases: Failure Brass Nuts 
From the Filling Heads Aerated 
Water Machine, Investigation Into the 
Premature Failure Welt Needless, 
Cracking Lipstick Holder Caps and 
Surface Imperfections Brass Trays. 
Includes 


BLR. 


6.4.2 


Light Alloy Dragline Bucket Has 
Longer Than Four Equivalent 
Buckets (Une benne dragline 
palliage leger tenu pendant plus long- 
que quatre bennes acier). 
vue aluminium (France), 27, No. 163, 48- 
(1950) Feb. 

light alloy dragline bucket con- 
structed Head, Wrightson Light 
Structures Ltd. from aluminum 
supplied the Reynolds Rolling Mills 
for work the London 
Heath Row. The bucket has 
17.7 cu. ft. and remained 
service for months shift nearly 3.5 
million cu. ft. sand before needing re- 
would have completely worn 
same work, British 
tribute the wearing qualities alumi- 
num this application three reasons: 
the greater aptitude aluminum 
mechanical wear due impact, 
its relatively low modu- 
elasticity; the very light super- 
hardness aluminum permits fine 
sand adhere, thus im- 
resistance; the com- 
oxidation and abrasion 
very quickly the surface 
scraped steel will removed 
operation the following 
light alloy, comparable 


abs 
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consumption metal not produced 
and the effects abrasion are conse- 
quently less harmful. The article well 


INDUSTRIES 


8.3 Group 


8.3.5, 7.10, 4.4.2 

Protective Films for Pilot-Plant De- 
Norther Regional Research Lab. 
Paper before Am. Oil Chem. Soc., At- 
lanta, May 1-3, 1950. Am. Oil Chem. 
Soc., 28, No. 12-16 (1951) Jan. 

Laboratory tests show that the prob- 
lem contamination soybean oil 
metals during deodorization one 
simple fatty acid corrosion. Polishing 
the surface mild steel stainless steel 
greatly reduces corrosion the metal 
while depositing certain protective 
making the surface nearly equal 
glass surface far the effect the 
oxidative and flavor stability soybean 
oil concerned. The experimental meth- 
ods and results are discussed. Results 
work with cottonseed oil have led 
the increased use aluminum and nickel 
the construction deodorizers. Nickel, 
though successful this application 
relatively expensive. Mild steel has de- 
sirable structural properties and not 
expensive, but affects oil stability 
adversely; certain types stainless steel 
are better this respect but are more 
expensive. Alloys tested include nickel, 
304, 316, 321, 347 stainless and mild steel, 
Croloy Type Inconel and Hastelloy 
Tables results and references are 


8.3.3, 6.6.6 

Glass Lines: A-1 Job; “Take 
WHITE AND Cornell Univ. 
Food Inds., 22, No. 10, 47-51, 182, 184 
(1950) Oct. 

The article outlines the advantages 
glass over stainless steel pipe for use 
the dairy industry. The surface stain- 
less steel rough and grooved while 
glass has smooth surface. The glass 
pipe does not have dismantled for 
cleaning. Pipe installation discussed. 
Three types stainless steel adaptors 
are used clamp glass pipe hangers. 
Bacteria count methods are described 
and table results given. Passage 
milk through glass pipe did not have 
any effect the bacterial count and 
positive coliform tests were obtained 
from any 


8.3.3, 7.4.2 

Corrosion Plate Apparatus for Milk 
TEICHERT. Svenska 41, 495- 
498+ (1949). 

Study corrosion occurring stain- 
less steel heat exchangers cleaning 
fluids used, nitric acid and sodium hy- 
droxide. Results indicate that corrosion 
experiments are 


8.3.5 


Where Corrosion Most Severe. Die 
Castings, No. 11, (1950) Nov. 

Designed operate under conditions 
extreme heat and cold, and exposed 
grease, oil, animal fats, blood and salt 
brine, hand truck wheels for the meat 
packing industry have die cast aluminum 
hubs and hubcaps.—INCO. 


8.4 Group 


8.4.3, 5.4.8 

Protective Coatings Against the Sea. 
Can. Paint Var. Mag., 24, No. 11, 24, 
(1950). 

Steel platforms built into the sea bed 
the west Gulf Mexico from which 
oil-drilling operations are carried out, 
are protected against corrosion with 
diversity paint systems. Underwater, 
cathodic protection the zinc chrome 
primed steel piles used. Between high- 
and low-level water marks, protection 
system felt wrapping and fiber- 
glass wrapping painted over with coal 
tar enamels. From high-level mark 
the working platform, zinc chrome 
primer and black phenolic finish are first 
applied, followed non-drying com- 
position zinc dust and oxide 
petrolatum, trowelled on. the super- 
structure, conventional paints based 
alkyds are used.—RPI. 


8.4.3, 4.3.2, 4.3.3, 3.5.9 

The Selection Ferrous Metals for 
the Oil Refining and Petro-Chemical In- 
AND VAN Haas. Paper before Soc. 


Chem. Ind., Birmingham, Apr. 18-20, 1950. 


Materials Construction the Chemical 
Industry, 1950, 125-135; Disc. 135-138. 
description given the nature 
number factors which play im- 
portant role petroleum industry metal 
selection. The corrosion resistance against 
different chemicals such hydrogen sul- 
fide, hydrochloric acid taken into 
account and the welding features are 
strength and ductility normal and 
higher temperatures, the establishment 
more correct evaluation allow- 
able stress attempted with the aid 
rupture theories based modern con- 
ceptions. Discussion high temperature 
corrosion and assembly aspects covers 
corrosion sulfur com- 
pounds and vanadium ash. Physical as- 
pects materials selection covers strength 
and ductility temperatures above and 
below 350° Applications stainless 
steels are mentioned 


8.4.3 


How Atlantic Refining Co.’s Oil-Pro- 
ducing Department Functions Plan- 
ning Corrosion Studies. 
Oil Gas J., 49, No. 42, (1952) 
Feb. 22. 

Procedure for handling corrosion 
study the engineering department 
the Atlantic Refining Co. Dallas. Re- 
sponsibility focused directly cer- 
tain groups, progress reports are made 
and each project carried logical 
conclusions. This comprehensive control 
tends bring about maximum return 


8.4.3, 6.5 
Welding Quality Control Petro- 


leum Refinery. Esso Stand- 
ard Oil Co. Paper before ASME, Petrol 


Div. Conf., New Orleans, Sept. 1950. 
Petroleum Refiner, 29, No. 11, 101-108 


(1950) Nov. 

Description the welding operations 
Baton Rouge refinery. Pipe, plate 
and structural and alloy welding and 
welding storage vessels are discussed. 
Welder’s qualification tests, welding in- 
spection and procedure, evaluation 
welding electrodes and welding research 
are given. Corrosion and service condi- 


205 


June, 1952 
Tope, 
during 
218. 
Stain. 


tions have led the use high carbon 
and carbon-molybdenum steels, 5,9, and 
chromium alloys, 18-8, 25-12, and 
25-20 chromium-nickel alloys, Durimet, 
Worthite, Hastelloy and Monel, 
commercial nickel, and nickel steel, 
Cyclops, brass alloys, copper, aluminum, 
Inconel, lead, Colmonoy, Stoodite and 
Clad materials where steel 
sheets are surfaced Monel, nickel and 
18-8 chromium-nickel are also used. 
the handling chemicals large 
amount copper copper alloy 
used. Illustrations are 


8.5 Group 


8.5.3, 6.3.10, 6.2.5 

Construction Materials the Paper 
Industry. Parts I-IV. Chemical Engineer- 
ing, 57, 211-212, 255-256, 223-224 (1950), 
Sept., Nov., Dec. ibid 58, 217-218 (1951) 


Consists separate articles fol- 
lows: “Lead,” Kempton Roll; “Monel, 
Nickel, Inconel and Ni-Resist,” 
Teeple; Pratt; “Ce- 
ments, Seymour; “Iron and 
Steel,” Arthur May and Albert 
Spitz; 

Consists the following sections: 
Walter Luce; “Durimet 
20,” Walter Luce; “Tantalum,” Leonard 
Scribner; “Iron and Steel,” Arthur 
May and Albert Spitz; 
Pratt; Kenneth Ta- 
tor; “Lead,” Kempton Roll; “Rub- 
McNamee; 

III. Consists the brief 
articles: “Worthite,” Pratt; 
Kempton Roll; “Ce- 
ments,” Raymond Seymour; “Rub- 
ber,” James McNamee; “Iron and 
Steel,” Albert Spitz and Arthur 
May; “High-Silicon Irons,” Wal- 
ter Luce; “Nickel, Nickel Alloys,” 
son; and “Durimet 20,” Walter 
Luce; 

IV. Consists following short arti- 
cles the applicability and corrosion 
resistance specific materials for proc- 
ess equipment used alkaline pulping: 
Werking; “Cements,” Raymond 
Seymour; “Durimet Walter Luce; 
“High-Silicon Irons,” Walter Luce; 
“Chlorimets,” Walter Luce; “Iron 
and Steel,” Arthur May and Albert 
Spitz; “Rubber,” James Mc- 
Namee; “Nickel, Nickel 
Teeple. 


Group 


8.7.1, 5.9.4 


Lithographic Plate 
ments: Cronak for Zinc, Brunak for 
Lithographic Tech. Foundation, Inc., 
Instructions for Use No. 802, 1950, pp. 
May purchased from the Foundation, 
131 East 39th Street, New York 16, 

view the acute corrosion difficul- 
ties experienced with lithographic plates 
tropical conditions war, 
protective methods treatment were 
developed which are now generally used. 
The well-known Cronak treatment for 
zinc bichromate plus sulphuric 
acid) has been suitably modified for lith- 
ographic plates; and the Brunak treat- 
acid plus ammonium 
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bichromate) has been developed for 
aluminum plates. the present publi- 
cation the subject developed purely 
from the point view the lithog- 


8.8 Group 


8.8.1, 4.4.1 

Amyl Compounds from Pentane. 
tion with Gillette and Price. 
Sharples Chem. Ind. and Eng. Chem., 42, 
No. 12, 2388-2401 (1950) Dec. 

Tables materials construction 
lists Monel-clad cone pentane dehydra- 
tor, copper kettle and column during 
esterification operation, 
condenser and subsequent lines carrying 
autoclave 
containing secamylphenol 
clad autoclave containing amyl mercap- 
tan. Steel used practically everywhere 


8.8.1, 4.3.6 

How Morton Salt Refines Salt, Fights 
Corrosion and handles Solids. 
Eng., 58, No. 102-105 (1951) 

an. 

Among the things that impress most 
chemical engineers the different ma- 
terials construction that are used 
fight corrosion processing equipment 
and prevent contamination high- 
purity products. Monel and Type 316 
stainless steel are used interchangeably 
for many purposes. However, Monel pipe 
lines and 4-in, rubber hose are more ef- 
fective handling hot brines 
slurries. Stainless steel largely used 
prevent corrosion and contamination. 
Ni-Resist used for hot brine pumps. 
Slurry pimps have rubber stators. Most 
bolts and nuts are stainless steel. All 
screw conveyors are covered with pro- 
tective coating phenolic resin. Some 
neoprene coating also used the 
plant. Silos are constructed glazed 
tile. Hardwoods are used for salt storage 


8.9 Group 


8.9.1, 5.4.5 


_Aircraft Finishing Techniques Stress 
Utility. Products Finishing, 
14, No. 56-60 (1950) June. 

The highlights Northrop Aircraft 
methods finishing aluminum, magne- 
sium, steel and glass cloth laminated 
components aircraft prevent corro- 
sion are described. Aluminum sheet 
primed with modified zinc 
primer conforming Specification AN- 
P-656 arrival. vinyl chlo- 
ride transparent strippable plastic film 
conforming Specification AN-C-145 
sprayed aluminum and magnesium 
sheet protection against corrosion and 
abrasion during construction the air- 
craft. Fabricated aluminum parts are 
cleaned mild alkaline cleaner and 
then anodized chromic acid produce 
oxide coating about 0.00005 in. thick. 
Fabricated magnesium parts are de- 
greased trichlorethylene degreaser, 
pretreated percent nitric acid and 
sulfuric acid bath, finished 
with Dow No. acid dichromate treat- 
ment, given two coats modified zinc 
chromate primer and one coat grey 
enamel conforming Specification AN- 
E-7. Magnesium compenents too large 
immerse surface treating tanks are 


hydrofluoric acid. Precautions must 
observed prevent corrosion 
dissimilar metals. Zinc Chromate paste 
used where dissimilar metals are 
joined, 56S rivets are used with magne. 
sium and steel bolts are cadmium plated 
and then given zinc chromate 
Whether the exterior left unpainted 
for most commercial aircraft, covered 
with camouflage coating for combat 
planes, the surface must free from 
any irregularities. Minor blemishes are 
filled with coats Rex-118 
surfacer while major dents are filled first 
with 4045 airfoil putty—ALL, 


8.9.1, 5.1 
Causes Corrosion Airplanes and 
Consoliated Vultee Aircraft Corp., Fort 
Worth Division, Fort Worth, 
Paper, South Central Regional Meeting, 
Assoc. Corrosion Engrs., 3-4 
1949, Dallas, Texas. Corrosion, No. 
51-57 (1950) Feb. 
The author endeavors the 
varied types. corrosion which may 
occur present types aircraft and 
the latest methods combating 


also stresses the importance 


tinuous research into the corrosion prob- 
lems supersonic aircraft and 
the same time some the possible 
reactions that may occur high speeds 
between the atmosphere and the aircraft 
missiles’ exposed surfaces are brought 
out. 


8.9.2, 6.1 

Corrosion Problems Related Air 
Assoc. Corrosion Engrs., St. Louis, 
Mo., April 4-7, 1950. Corrosion, No. 
161-177 (1951) May. 

Individual part protection being 
aircraft superseding older 
methods final overhaul which coat- 
ings were applied after assembly and 
installation. 

Special attention given aluminum 
structure design eliminate mots- 
ture collecting depressions and areas. 

battery installations pose 
special problems. Control cables passing 
through pressure bulkheads wear 
corrosion protection. Effect exhaust 
gases structure well understood. 
Food buffets are major 
cause food and liquid spillage. Pro- 
tection from lavatory and 
corrosion not completely satisfactory. 

Magnesium power plants causes 
problems and undrained low spots 
rode. Dissimilar metals engines must 
studied for corrosive effects. 
tors, feed valves, ignition systems and 
injectors need watching this 

The trend steel propellers requires 
added steps overhaul protect 
leading edges. Moisture under 
boots must watched. Improper heat 
treatment results intergranular 
sion. 

Varied sources water used on. 
craft necessitates careful 
ground station filters, softeners, 
eralizers stills. 


8.9.2, 4.1 

Corrosion Problems Motor Coaches 
Assoc. Corrosion Engrs., New Yor 
Y., March 13-16, 1951. Corrosion, 

Motor coaches must provide safe 
dependable transportation. Quite 
ety corrosion problems pres« 
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selves the construction and operation 
motor coaches. Some those which 
concern the are: electrolytic 
galvanic corrosion between. the alumi- 
num and steel frame; water 
vapor condensation due respiration 
understructure stones and other debris 
thrown the tires, including chlo- 
rides the roads for de-icing and 
dust control; acid attack battery 
electrolyte; wear and attack 
chions, grab rails and other assist han- 
dles due perspiration, rough hands and 
fabrics. Coach engines have their share 
corrosion problems, too, particularly 
the cooling and exhaust systems. Al- 
though numerous corrosion inhibitors 
fair job the cooling sys- 
Exhaust systems suffer from cold 
corrosion acid from condensation 
products combustion the engine. 
However, high temperature oxidation 
usually more serious problem than cold 
acid corrosion motor coach engine 
some heavy duty 
operations the exhaust pipe runs high 
1600°.F for many hours time. 


Rock Shields Prove Economical 
Protecting Pipe-Line Coating. 
Gas 48, No. 11, (1949) 
July 

Rock damage the coating 286- 
mile 26-incli natural gas pipe line being 
laid from Clendennin, Va. Rock- 
Md. prevented wrapping the 
pipe with pliable hard mastic board 
shields made Keystone Asphalt Prod- 
ucts Co. The shields are bound the 
pipe with special wood-fiber strapping 
material. installed cost the 
shields $0.35 per running foot, several 
times less than dirt padding would cost 
the Va. mountains. The shields 
tried for wrapping coated pipe 
crossings, for padding pipe against 
clamps and hold down anchors and 
for protecting pipe sections pulled across 
swamps and casing road 
crossings. estimated that there 
potential use for the method percent 
pipeline construction. 


7.2, 5.8.2, 5.2.2 


Internal and External Corrosion Ex- 
perience Shell’s Products Pipe Lines. 
Corrosion, No. 20-28 (1951) 
an. 


The first section this paper sum- 
Marizes ten years experience two 
product lines operated Shell Oil 
Company using alkaline aqueous solu- 
tion sodium nitrite internal cor- 
discusses the use magnesium anodes 
external corrosion preventive 
products pipe line from Wood 
River Chicago. The line now 
years old and was years old with 

leak frequency when 

anode installations were instituted. 
order to. the effects anode in- 

pilot plant experiments were 

and the paper reports these 

plant experiments and their results 
the conclusions drawn therefrom. 

this section the paper are 
sets field tests conducted be- 
anodes were installed, after anodes 
vere installed and over several years 
the conclusions drawn from 

tests and during the five 
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years experimental work the line 
are summarized. The conclusions drawn 
from this section the report are that 
proper field testing and installation 
magnesium anodes can control destruc- 
tive corrosion sufficiently extend the 
useful life uncoated pipe lines ap- 
proximately double their unprotected 


life—ALL. 


8.9.3 


Resumé Modern Practice Pre- 
vention Corrosion Buried and 
Submerged Structures. SPENCER. 
Anglo-Iranian Oil Co. Engineering Re- 
port Oct. 24, 1949, pp. Issued 
the Company, Britannic House, Fins- 
bury Circus, E.C.2. 


several theoretical 
causes corrosion and gives practical 
instances showing how each these 
may operate when structures are buried 
the soil. Protective measures are de- 
scribed, particularly coatings for pipes 


8.9.4, 6.4.2 


Aluminum Alloy Car Construc- 
Mech. Elec. Engr., 124, 
717-721 (1950) Dec. 

Describes superior mechanical and 
corrosion-resistant properties 61S-T6, 
and its use for freight- and passenger-car 


construction. Test results are charted 
and 


8.9.4, 5.4.5 


Motor-Car “Measles.” 
20, No. 11, 385 (1950). 

Widespread appearance paint blis- 
ters motor-cars following hurricanes 
ascrtbed the low pressure centers 
these storms expanding air bubbles 
beneath the paint film, followed 
moisture seeping in, thus further swell- 
ing the blisters. way preventing 
the effect has been 


8.9.5 


Naval Engineering Duty Peacetime 


Paint 


TON, Jr. Metal Progress, 56, No. 829- 


832 (1949). 

general description given some 
prevent deterioration corrosion 
ships held 


8.9.5, 6.4.2 


Shipbuilding and Marine Engineering 
1950—Light Alloys for Shipbuilding. 
The Engineer (England), 191, No. 4955, 
(1951) Jan. 12. 

Aluminum alloys were widely used for 
small craft and for non-stressed ships’ 
structures during 
were carried out riveting and welding 
techniques. Argon arc welding has 
proved promising and the Cyc-Arc 
aluminum 
alloy studs plate similar material. 
Investigations into the problem differ- 
ential expansion showed that longitudi- 


nal compressive stresses induced 


certain conditions are great 
verse stresses are considerable. Several 
ships including the “Blenheim” and 
“Lady Wright” were fitted with alumi- 
num wheelhouses, navigating bridges and 
funnels, and aluminum continued 
used for insulation lining. The use 
aluminum expanded the fishing indus- 
try where its non-toxic and corrosion- 
resisting properties made suitable for 
fish room applications. Many small craft 
were 
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Aluminum Company America 
Amercoat Inside Front Cover 
American Cast Iron Pipe 
American Smelting Ref. Co. 
Federated Metals Division 
Apex Smelting Company 
Atlas Mineral Products 
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Allied Chemical Dye Corp 
Brance-Krachy Co., Inc 
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Cooper Alloy Foundry, Inc 
Corrosion Directory 
Dampney Co., The 
Dow Chemical Company, 
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Earl Paint Corp 
Electro Rust-Proofing Corp 
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Division General Paint 
Insul-Mastic Corp. America 
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Michigan Pipe 
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Minnesota Mining Mfg. 
Mutual Chemical Co. 
National Association 
Corrosion Engineers 
National Carbon Company, 
Division Union Carbide Carbon 
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Nicolet Industries, Inc 
Salt Mfg. 
Pipe Line Service Corp 
Pittsburgh Coke Chemical Corp 
Plastic Eng. Sales Corp 
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Ruberoid Company 
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Service Engineers, Inc 
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Stearns, E., 
Tapecoat Company, The 
Tretolite Company 
United Chromium, Inc 
United States Stoneware 
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8.9.5, 3.5.8 

Presidential Address. Dorey. 
Mechs. Engrs., 162, No. 368-377 (1950). 

Describes experiences the fields 
boilers pressure vessels (design, 
materials selection, caustic cracking, cor- 
rosion Marine-engine 
shafting (elastic hysteresis, corrosion 
torsional vibration, other 
causes service failures); marine-re- 
duction gearing (design and machin- 
ing); hull vibration and engine balance 
and strain measurement.—BLR. 
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Control does 


Pipe protected Hill, Hubbell lasts longer because have absolute 
control over every step the process. First the pipe cleaned bare 
metal with Roto-Grit Blast. Pipe kept uniform temperature while 
coatings and wrappings are precision applied, also uniform tempera- 
tures. Every length inspected with electronic holiday detectors before 


leaving the factory. 


Leaders 


Pipe Protection 
fora 


Quarter Century 


Headquarters: 3091 Mayfield Road, Cleveland 18, Ohio 
PLANTS 
Lorain, Ohio Youngstown (at Girard, Ohio) 


Chicago Indiana (Gibson Yard) 
Railroad transit privileges 
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Available Durimet 20, 
Durco 18-8-S-Mo and 
wide range other 
Durco stainless alloys. 


DURCO TYPE VALVE 


When you buy valve, you’re mainly interested 
trouble-free performance. This valve gives you— 
the toughest kinds chemical service. There are 
thousands use. Yet, case sticking has ever 
been reported, despite the fact that lubricant 


The reason the Teflon sleeve—and the basic 
design that makes practical use. Sizes 14” 
through 2”. Other details Bulletin 647. 


product 


THE DURIRON COMPANY, Inc. 
Dayton, Ohio 


CORROSION RESISTING 


q 


consists the Generator coupled with Alarm System, the Rolling Coiled 
Exploring Electrode and Pusher Carriage Assembly. small 6-volt storage battery 


serves the power source. 


THOROUGH INSPECTION 


Fundamental precepts which are met the Stearns 
Detector are: 


(1) generate high voltage pulse short duration 
regulated hold the crest intensity within narrow limits 
irrespective pipe size and the variable moisture condi- 
tions experienced during field inspection; 


(2) cause such pulse re-occur rate rapidly 
enough have entirely traversed the coating surface 
with successive overlapping circumferential bands ioni- 
zation the testing electrode moved along the coated 


pipe; 

(3) apply, simple manner, these testing pulses 
the coating means exploring electrode embrac- 
ing and self-conforming the variable shape the exterior 


the coated pipe while being held electrically effective 
contact with the coating surface all times; and 


(4) give out audible and visual alarm signals 
instantaneous response actuated the formation spark 
between electrode and pipe upon encountering fault 
the coating. 


Under these principles the Stearns Detector 
operation approaches the ideal testing tech- 
nique, with maximum safety the operator, 
providing thorough one-pass coverage while 
uniformly subjecting the coating only the ex- 
tent electrical stress necessary ensure 
complete inspection. 


LIGHT WEIGHT 


The Stearns Detector fabricated from the 
terials available having the required mechanical 
trical strength. The complete unit weighs 
13.5” long, wide, 7.5” high. welded 
case for the Detector, and wooden box for two 
6-volt batteries serve sturdy containers for 
shipping. The complete shipping weight, includ 
overnight battery charger, pounds. 


SIMPLE OPERATE 


The Stearns Detector can operated without 
ing experience pipes all sizes. The 
voltage set before shipment and the regulation 
after automatic—all functions the Detector 
trolled single switch. The 
generator, which makes possible such 
regulation, exclusive feature the Stearns 


DEPENDABLE SERVICE 


The Stearns Detector has been developed 
years field experience and continued 
become the Standard the Industry. All 
the high voltage generating circuit are custom 
their specific functions and fitted 
electrical assembly proved 
Users Stearns Detectors are 
sured receiving equipment new 
result the rigid shop and 


maintenance procedures followed 
Stearns Company. 


Numbers Furnished 


STEARNS 


CABLE ADDRESS: DESCO 


CONSE 


ipe line coatings, above 
for making 


